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ripeflCTaBJTeHa MCTOpHH OTKpbmta Tpex nyTeS 4>OTOCHHTeTHHecKoro MeTa6ojiM3Ma — Cj, C 4 H CAM. 
C.4A/-(})OTOCHHTe3 6 bia BnepBbie onwcaH ana cyKKyjieHTOB ceM. Crassulaceae, KOTopbte HMetoT cneun4>ime- 
cKyto cyTOHHyio ann3MHKy MeTa6oan3Ma opraHHHCCKnx khcbot (coKpameHHO C4A/-crassulacean acid me¬ 
tabolism). BnocaeacTBHH 6 biao noKa3aHO, hto C4A/-(j>OTOcnHTe3 TaK*e njeT b 3eaeHbix tk3hhx paCTeHHii 
eeMCHCTB Bromeliaceae n Orchidaceae, KOTopbie o 6 nTatoT b ao*jeBbix aecax. OcHOBHbie oco6chhocth 
C4A/-(})OTOcnHTe3a caeayiomMe: 1) noraomeHHe COi nponcxoanT HOHbio nepea oTKpbiTbie ycTbHtta, ripn 
3tom CHHTe japyeTCa MaaaT, KOTopbiit 3kthbho TpaHCnopTupyeTca b BOKyoab; 2) Ha cBeTy npoHCxoaHT 
aeKap 6 oKcHJinpoBaHHe MaaaTa, KOTopbiii BbixoanT b HiiTonaaaMy, Bbiaeaaiomajtca CO 2 noraouiaeTCJt xao- 
ponaacT3MH b npouecce C 3 - 4 >OTOCMHTC 3 a h npoHCxoam chhtc3 yrjieBoaoB. 06cy*aaeTca BanaHne Ha 
C4A/-(J)OTOCMHTe3 y cyKKyaeHTOB m SpoMeaweBbix KOHiteHTpamiH C0 2 , cnettMtJiMKH BoaHoro pewHMa, CBe- 
ToBoro peacHMa, a TaKwe TeMnepaTypbi m MMHepaabHbix oaeMeHTOB. OTMewaeTca, hto C.4A7-<)>oTocnHTe3 — 
BaatHCHiHHH KOMnoHeHT crpaTerHH BbiatHBaHHa CAM- paCTeHHii He TOjibKO b nycTbiHJix, ho h b TporiHHe- 
ckhx BaaatHbtx aecax. 

KatoneBbie caoBa: C3-4> OTO cHHTe3, C4-(j)OTOcnHTe3, C4A/-4>oTocHHTe3, PYBHCKO, OEFI-Kap6o- 
KCHaaaa, mtpKaaHbiH puTM, cyKKyaeHTbi, ruapeHXHMa, xaopeHXHMa. 

B HacToamee BpeMS Ha 6ojibmoM HHCJie bhaob paCTeHHii pa3JinHHoro cncTeM3THHe- 
CKoro nojioaceHHR onHcaHbi h aeiajibHO HCCjieaoBaHbi Tpii THna MeTa6ojiH3Ma yraepo^a 
npH (J)OTOCHHTe3e: C 3 -(|)OTOCHHTe3, C 4 -(J)OTOCHHTe3 H C/4A/-(J)OTOCHHTe3. 

C 3 -(J)OTOCHHTe3 OTKpbiT L. Bassham h M. Calvin b 1957 r. BbiJio o6Hapy>KeHo, hto 
b 3ejieHbix KJieTKax BOflopocnefi h b mieTKax Me30(|)HJijia jiHCTa mnHHaTa, ropoxa Ha 
CBeTy 3 a nepBbie 10 c MeneHbiH yraepoa yrjieKHCjioTbi BKJHOHaeTca b 3-yrjiepoflHoe coe- 
AHHeHHe — 4>oc(|)oporjinuepnnoByio KHCJiOTy (OHC). Ilpouecc KapOoKcasHpoBaHHa 
ocymecTBJiHcx kjhohcboh (JiepMeHT xjioponjiacia — pH6yji03o6HC(|)Oc4)aTKap6oKCHJia- 
3 a (PYBHCKO). B xojje pa6oTbi aHcaMOna (JiepMeHTOB (uhiui KajibBHHa) npoHCxoaHT 
CHHTe3 TJHOK030-6-P, a 3aTeM cHHTe3 KpaxMana h caxapo3bi (Bassham, Calvin, 1957). 
B flajibHeiluieM 6biJio noKa3aHO, hto C 3 -(J)OTOCHHTe3 — ocHOBonojiaraiomHH nyTb MeTa- 
6ojiH3Ma yrjiepoaa, CBOHCTBeHHbiil BceM 3ejieHbiM pacTeHHSM, a C 4 -nyTb h CAM-fyoio- 
CHHTe3 — cneuH(J)HHecKHe npoueccbi MeTa6ojiH3Ma, Beaymne k yBeJiHneHHio BHyrpn- 
KJieTOHHOH KOHaeHTpauHH C0 2 (OflBap^c, Yonep, 1986). 

C4-4>OTOCHHTe3 OTKpbiT b 1965—1966 n\ h aeTajibHO onncaH b jiHCTe caxapHoro 
TpOCTHHKa. IlepBHHHblM npOflyKTOM (J)OTOCHHTe3a B 3TOM CJiyHae SBJiaeTCS C 4 -COeflH- 
HeHtte — ManaT, KOTopoe cnHTe3npyeTca b KJieTKax Me30(J)HJuia jiHCTa c yHacraeM 
OEFI-Kap6oKcnjia3bi (4>oc(|)03HOJinHpyBaTKap6oKCHJia3a). 3aTeM ManaT TpaHcnopra- 
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pyeTca b KJieTKH oSmiaaKH, rae npoacxoaaT peaxuafl aeKap6oKcanapoBaHHH. Bbiae- 
aaiomaflca npa 3tom yraeKacaoTa, KOHueHTpanaa xoTopoa Bbirne, neM aTMOC^epHaa, 
accaMaaapyeTca xaoponaacT»Ma «Mno*r«Sioia,m<H no nyTH C 3 -(J)OTOCHHTe3a. Ha ypoB- 
He aHCTa b xoae C 4 -cj)OTocHHTe3a anywecTMuasrea MeTa6oaaTHoe B3aaMoaeacTBae 
Meacay aayMa ranaMH accaMaaapyroinax KaeTOK aacTa C 4 -pacTeHaa (Kortshak et al., 
1965; Hatch, Slack, 1966). 

OTKpbiTHe C4A/-(})OTOCHHTe3a HMeeT 6oaee caoacHyio HCTopaio CAM — aHraaa- 
CKoe coKpaiaeHae Bbipa>KeHHfl~«Crasstriacean acid metabolism» — MeTa6oaa3M opraHa- 
necKHx KHcaoT y pacTeHHH H3 ceMeacTBa ToacTSHKOBbix, KoTopbie b aHTepaiype otho- 
cst k cyKKyaeHTaM. BnepBbie stot TepMHH BBea b 1933 r. T. Bennet-Clark, KOTopbin 
H3ynaa B3aaMeiipeBpameHaa opraHHHecKax KacaoT b eyTOHHOM paTMe b aacTwtx 6pao- 
(J)naayMa a oaaTKa (Bennet-Clark, 1933). CAM a b HacToamee BpeMa acnoab3yeica b 
amepaType ana KpaTKOCTa npa onacaHaa Meia6oaa3Ma opraHanecKax KacaoT b pa3- 
aaHHbix opraHax cyKKyaeHTOB. KoHKpeTHO k npoueccy cj)OTocaHTe3a y cyKKyaeHTOB ero 
npaMemina M. Thomas a Beevers b 1949 r. (Thomas, Beevers, 1949). B 1950-x roaax 
HanaHaeTca aicrnBHoe accaeaoBaHae MexaHa3Ma G4M-<j)OTOcaHTe3a c acnoab30BaHaeM 
U C0 2 Ha mapoKOM xpyre o6i>eKTOB, OTHOcamnxca k cyKKyaeHTaM (Saaapac, YoKep, 
1986). 3tot HOBbia MeToaoaoraaecKaa noaxoa no3Boaaa aeTaabHo H3yHHTb BpeMeH- 
Hbie napaMeTpu BKaioneHaa U C b pa3aanHbie MeTa6oaaTbi b KaeTKax 3eaeHbix TKa- 
Hea cyKKyaeHTOB. Ha caeayiomeM 3Tane 6biaa accaeaoBaHbi (JtepMeHTbi, yHacTByiomae 
b 3Tax peaKijaax, ax aoKaaa3aaaa a nyra peryaanaa. 

y cyKKyaeHTOB npouecc <J>oTocaHTe3a npoacxoaaT b cneuaaaH3apoBaHHbix 3eae- 
hhx TKaHax (xaopeHxHMa), KOTopbie MoryT 6biTb aoKaaa30BaHbi b aacTbax, aacrono- 
ao6Hbix opraHax a CTe6aax pacreHaa. Ohh, KaK npaBaao, OKpyareHbi caoaMa BoaoHoc- 
Hoa tk3hh (raapeHxaMa), KOTopaa BbinoaHaeT 3anacaK»myto a 3amaTHyio (JiyHxnaa. 
Baamyio poab b npoaeccax ra30o6MeHa a TpaHcnapanaa arpaiOT ycTbaaa anaaepMaca 
BHemHea noKpoBHoa TKaHa. 

B HacToamee BpeMa KpaTKO mo>kho onacaTb nyTb MeTa6oaa3Ma yraepoaa no Tany 
C4M-(J)OTocHHTe3a y cyKKyaeHTOB no caeaytoutea cxeMe: 

1. Honbto oTKpbiBaioTca ycTbaaa anaaepMaca, npoacxoaaT TpaHcnapanaa a Hana- 
HaeTca nocTynaeHae C0 2 a3 aTMOctJiepbi B03ayxa b MOKKaeTHaxa a b KaeTKa 3eaetibix 
Txaaea no npaHnany aa<j> 4 >y 3 HH. 

2. B naTonaa3Me KaeTOK xaopeHxaMbi cyKKyaeHTOB aoKaaa30BaH (JiepMeHT OEn-Kap- 
6oKcaaa3a, KOTopua ocymecTBaaeT peaKnaio Kap6oKcaaapoBaHaa OEn c o6pa30BaHa- 
eM Ii(yK. IHYK c ynacTaeM apyroro 4>epMeHTa — HAJ)H-MaaaTaeraaporeHa3bi npe- 
BpamaeTca b MaaaT (C 4 -coeaaHeHae). ConpaaceHHaa pa6oTa aayx (JtepMeHTOB Bbipaara- 
erca b caeaytomax peaxuaax: 

a) OEn-Kap6oKcaaa3a: 6) MaaaTaeraaporeHa3a: 

OEn + C0 2 + H 2 0 - IHYK + P„ IHYK + HA£H 2 - MAJIAT + HA£ ++ 

3. 06pa30BaBmaaca b aayx conpaaceHHbix peaxunax MaaaT nocaynaeT b Baxyoab 
KaeTKa, KOTopaa MoareT 3aHHMaTb ao 60 % ot o6mero o6ieMa KaeTKa. MaaaT 3arpya<a- 
eTca nyreM aKTHBHoro TpaHcnopTa: npoTaB rpaaaeHTa KOHneHipapaa c 3aTpaToa ATO 
(Wyka et al., 2004). 

TaKaM o6pa30M, b TeneHae hohh b KaeTKax xaopeHxaMbi npoacxoaaT noraouteHae 
C0 2 a 3anacaHae ee b Baae C 4 -coeaaHeHaa — MaaaTa, KOTopua BbiBoaaTca H3 uhto- 
naa3Mbi b Baxyoab. 

B TeneHae aHa Ha cBery npoacxoaaT caeaytomae co6brraa: 

1. MaaaT no ipaaaemy KOHuempanaa, t. e. nyTeM aa(J)4>y3aa, BbixoaaT a3 Baxyoaa 
b naTonaa3My. 


1642 



MexaHH3M BKJiioHeHHS 3Toro npouecca He aceH (Liittge, Smith, 1984). 

2. C yHacraeM cneiiH(J)HHecKHx (JjepMeHTOB npoHCXouHT npouecc aeKapGoKCHjmpo- 
b3hhs MajiaTa, npn stom BbijieJiaeTca C0 2 h o6pa3yeTca OEFI hjih nHpyBaT. 

no jioKajiH3auHH 4>epMeHTa aeKap6oKCHJinpoBaHna BbiuejieHbi 3 6noxHMHHecKHe 
nourpynnbi C4A/-pacTeHHH: 

a) nHpyBaT(J)oc4)aTflHKHHa3a jioKajiH30BaHa b uHTonjia3Me: 

MAJIAT + HA£ + ATO - C0 2 + OEn + HA£H 2 ; 

6) HA^O-H-MajiaTflerHflporeHa3a ji0Kajin30BaHa b UHTonJia3Me hjih b xjioponnacTe: 

MAJIAT + HAH<P - C0 2 + nHPYBAT + HAflOH 2 ; 

b) HAJIH-MajiaTflerHAporeHa3a ji0KajiH30BaHa b mhtoxohaphhx: 

MAJIAT + HAH ^ nUPYBAT + HAHH 2 + C0 2 . 

3. BHyrpHKJieTOHHaa C0 2 noraomaeTca xjioponjiacTaMH b npouecce (J)OTOCHHxe3a 
no THny C 3 -MeTa6ojiH3Ma c yHacraeM PYEHCKO, npH 3 tom CHHTe3HpyeTC» rjitOK030-P, 
a 3aTeM KpaxMaji hjih caxapo3a. 

napajjoKc C4A/-(J)OTOCHHTe3a aamnonaeTca b tom, hto HHTeHCHBHoe norjiomeHHe 
C0 2 3ejieHblMH TK3HHMH CyKKyjieHTOB npOHCXOflHT HOHblO, T. e. B TeMHOTe, Tor^a KaK 
y apyrnx pacTeHHH jihct b TeMHOTe BbiuejiaeT C0 2 , KOTopbifi o6pa3yeTca npn flbixa- 
hhh. AccHMHJinpoBaHHaa C0 2 b BHfle MajiaTa HOHbto oTKJiajibiBaeTca b BaicyoJib, a ,aneM 
npoHCxoaHT aKTHBHbiH npouecc aeicapGoKCHJiHpoBaHHs, h MOJieKyjibi C0 2 nomomaioT- 
ca xjioponjiacTaMH toh >xe kjictkh b xoue C 3 -4>0T0CHHTe3a. TaKHM o6pa30M, chhtc3 
C 4 -coeuHHeHHH h noTepa hm C0 2 npH C4A/-(J)OTOCHHTe3e pa3o6uteHbi bo BpeMeHH 
CyTOK. 

C. Osmond (1978) BbiaejiaeT Herape 4>a3bi C/4A/-(J)OTOCHHTe3a b TeneHHe 24 h. 

1. Honb, OTKpbiTbie ycTbnua, norjiomeHHe C0 2 , chhtc3 h 3anacaHHe MajiaTa b Ba- 
KyoJie. 

2. PaccBeT, b Hanajie cbctoboto nepnoua ycTbnua eme OTKpbiTbi h C0 2 (JwKCHpyeTca 
h b BHue MajiaTa, h a xjioponjiaciax no nyTH C 3 -<j)OTOCHHTe3a. 

3. Ha CBeiy ycTbnua 3aKpbm>i, HjteT pacnau opraHHnecKHx khcjiot c o6pa30BaHneM 
C0 2 , KOTopaa 3kthbho (JjHKcnpyeTca xjioponjiacTaMH no nyTH C 3 -<J)OTOCHHTe3a. 

4. KoHeu flHa — MaaaT H3pacxojjOBaH, ycTbHua oTKpbiBaiOTca h C0 2 hb B 03 ,nyxa 
nueT b xJioponnacTbi, ho HaHHHaeTca h chhtc 3 MajiaTa. 

Bropaa h neTBepTaa (J>a3bi aBJiaiOTca He CTadnjibHbiMH, ohh oneHb nyBCTBHTejifcHbi 
K BJTHaHHtO BHeillHHX (J)aKTOpOB. Ha npHMepe BTOpOH H HeTBepTOH (J)a3bl yrjieKHCJIOTHO- 
ro ra30o6MeHa 3ejieHbix kjictok cyiacyjieHTOB mojkho roBopHTb, hto dhh Moryr ocy- 
uiecTBJiaTb C 3 -(J)OTocHHTe3 He3aBHCHMO ot npeuBapHTejibHoro HaKonjreHHa C0 2 b BHjie 
MajiaTa, bot noneMy b JiHTepaiype npH onncaHHH ranoB MeTa6ojiH3Ma ymepo/ta y cyx- 
KyjieHTOB BCTpenaeTca TepMHH C 3 /C4A/-<j)OTocHHTe3, t. e. onHCbiBaioTca nepexoanbie 
(J)opMbi (Liittge, 2004). 

W. Cockbum (1985) OTMenaeT, hto cpe/w 6ojibiuoro Ha6opa bhuob nycTbiHHbix cyx- 
KyjieHTOB (~1700 bhuob) mojkho BbiaejiHTb 2 3KOjiorHHecKHx THna. 

1) 06jiHraTHbie C/IAZ-bhum, y KOTopbix b ycjiOBHax acecToicoro CTpecca, Bbi3BanHo- 
ro OTcyTCTBHeM Boubi, ycTbnua MoryT 6biTb 3aKpbiTbi h uhcm, h HOHbio, Toma Hjjex 3a- 
MbiKaHHe uHioia h Ha o6pa30BaHHe MajiaTa HOHbio HcnoJib3yeTca TOJibKo C0 2 , KOTopaa 
BbijiejiaeTca npH ubixaHHH. 3th bhum MoryT cyiuecTBOBaTb b thkhx ycjiOBHax aoBOJibHO 
uojiro. 
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2) CylCAM-BHjxu — b ycjiOBHHx 6jiaronojiyHHoro BO,uocHa6>KeHHfl ycTbima oxicpbi- 
xbi h flHeM, h HOHbio, npw 3 tom conexaexcfl h o6pa30BaHHe Manaia (HOHbio), h noraome- 
HHe uHeM Kan C0 2 H3 B03ayxa, TaK h C0 2 h 3 ManaTa. 

npw H3y4eHnn C4A/-(J)OTOCHHTe3a 6ojibmoe BHHMaHHe yaejniexcH iiccjieuoBaHHio 
peryjiauHH aKTHBHOCTH OEn-Kap6oKCHJia3bi — muoneBoro (JiepMeHxa, ji0KajiH30BaH- 
Horo b UHTonjia3Me. B MOHorpacJiHH 3,aBap,ac h Yoicep 1985 r. 6buiH uexajibHO onuca- 
Hbl CBOHCXB3 OEFI-Kap60KCHJia3bI CyKKyjieHTOB, OTMeneHO BbICOKOe CpOflCTBO (J)epMeH- 
Ta k cy6cTpaiaM — OEFI h HC0 3 (0.02 mM), ajuiocxepHHecicaH peryjiaiiHa hoh3mh Mar- 
HHH H rjlK)K030-6-P. ABTOpbl BbICKajaJlH npe/UlOJIOHCeHHe, HXO 3XOX KJlIOHeBOH (J)epMeHT 
C4A/-(J)0T0CHHTe3a nouBepaceH Hexojibico cy6cTpaxHofi h ajuiocxepHnecicoH pexyjwuHH, 
ho oh MO>KeT cymecTBOBaTb b uByx (JiopMax. B 2003 r. Ha npHMepe Jincxa KajiaHxoe 6bui 
onucaH eme ouhh ran peryjiauHH OEFI-Kap6oKCHJia3bi: npouecc (JioccJiopHjiHpoBaHHH 
c ynacTneM cneuH(J)HHecKOH (J>oc(J)onpoTeHHKHHa3bi, Koxopbifi npoHCxounx HOHbio h 
cnocoOcTByeT yBejiHHeHHio aKTHBHOCTH Kap6oKCHJia3bi b HecKOJibKO pa3. Ha CBeTy Ha- 
HHHaeT 4>yHKUHOHHpoBaTb cneuH(J)HHecKaa $oc(|)axa3a, icoxopaa oxmenjiaex (JioccJiop h 
o6pa3yexca HeaKXHBHaa (JiopMa (JiepMeHxa. IlpH stom oxMenaexcfl, hto CHHxe3 (JiepMeH- 
tob 4>oc(J)onpoTeHHKHHa3bi h (J)oc(J)aTa3bi C4A/-pacTeHHH noflBepaceH unpicauHOMy pHx- 
My, non KoxopbiM aBxopbi noupa3yMeBaiox HepeaoBaHHe hohh h hhh (Nimmo, 2003). 
ABxopbi ojjHOBpeMeHHO HccaeflOBajiH ®EFI-Kap6oKCHJia3y y C 4 -pacxeHHH (Zea mayes) 
h noKa3a^H, hxo chhxc 3 (JiepMeHXOB npoxeHH<J)oc<J)OKHHa3bi npoHCXo,zwx xojibKo Ha CBe- 
xy, xaK ace KaK h npouecc 4>oc(J)opHjiHpoBaHHH, Koxopbifi xaioice cxnMyjinpyex 3 kxhb- 
Hocxb OEFI-Kap6oKCHJia3bi y C 4 -pacxeHHH (Nimmo, 2003; Izui et al., 2004). 

TaKHM o6pa30M, 6bmo npoueMOHCTpHpoBano npHHUHnHajibHoe oxjihhhc peryaa- 
uhh KJiioHeBoro (JiepMeHxa OEn-Kap6oiccHJia3bi npw C4A/-4>oxocHHxe3e, aKXHBHoexb 
Koxoporo 3aBncnx ox UMpicauHoro pHXMa h pe3KO yBeuHHHBaexca b xcmhoboh nepHOU- 
B xo ace Bpeicui npH C 4 -(J)OxocHHxe3e OEII-Kap6oKcmia3a aKXHBHO pa6oxaex xonbico 
Ha cBexy. CoBpeMeHHbie cpaBimxejibHbie HccjieuoBaHHH C4A/-(J)oxocHHxe3a h C 4 -(J)oxo- 
cnHxe3a no3BOJiaiox oxMexHXb cjreuytomHe npHHUHrmajibHbie oxjihhhh (cm. xa6jiHuy). 

FlepeHHCJieHHbie Bbiuie pa3JiHHHH Meacuy CAM- h C 4 -(J)oxocHHxe30M 03HanaH3x, hxo 
npHHUHnHajibHO HeB03M0acH0 cymecxBOBaHHe nepexouHbix (JiopM ox C 4 k CAM, no- 


CAM -(J)OTOCHHTC 3 


1. <t>En-Kap6oKCH.na3a (JiyHKUMOHHpyeT b tcm- 
HOTC 

2. OepMern (JjocctionpoTeMiiKHHaaa <}>oc<}>opham- 
pyeT OEri-Kap6oKCHAa3y b TeMHOTe noa bahh- 
HMeM uMpxajiHoro pMTMa, o6pa3ya aKTHBHyio 
4>opMy 

3. Mecxo cMHre3a MaaaTa — UHTorwa3Ma. me 
(JjyHKUHOHMpyioT conpaxceHiio aBa <J>epMen- 
Ta — ct>En-Kap6oKCMaa3a h HAflH-MaaaTae- 
rmporeHa3a 

4. MaaaT H3 umoruia3Mbi nyreM aKXHBHoro TpaHC- 
nopia HanpaBJiaeTca b Baicyo.ib 3eaeHbix tcieTOK 

5. ZleKap6oKcn.inpoBanMe MaaaTa nponcxoAMT na 
CBeTy b uHTonaaaMe. MmoxoimpMMX hah xjio- 
poruiacTax b npeac.iax oahoh 3cjtchoh icieTKu 

6. ripoueccbi Kap6oKCHAHpoBanna h aeKap6oK- 

CHJTMpOBaHMB pa3o6lUeHbI BO BpeMeHM cyTOK H 
peryAHpywTCB unpKajiHbiM phtmom (wepeno- 
B3HMe CBeT/TCMHOTa) 


C 4 -(l>OTOCMHTe3 


1. ct)Eri-Kap6oKCHjTa3a pa6oTaeT TOAbKo Ha CBe¬ 
Ty 

2. CpepMCHT <}>OCC{>OnpOTeHHKMHa3a <tK>C(J)OpHAM- 
pyeT (DEn-Kap6oKCHAa3y Ha CBeTy, o6pa3ya 
aKTHBHyio (JjopMy 

3. 4>En-Kap6oKCHAa3a b uHTOruia3Me o6paaycT 
maBeAeByw KHCAOTy (IHYK), KOTopaa TpaHC- 
nopTMpyeTCB b XAoporuiacT kactok Me3ocjjMAAa 
h TaM c noMombio HAilcpH-MaAaTAerHflpore- 
Ha3bi npeBpamaeTCH b MaaaT 

4. MaaaT TpancnopTHpyeTCH M3 xaoponaacTOB 
KaeTOK Me3oc})Haaa b kactkh o6KaaaKH 

5. HeKap6oKCHaMpoBaHHe MaaaTa nponcxoanT b 
K aeTKax o6i<aaaKH b UHToruia3Me, xaoponaacTe 
HAH MHTOXOHflpHH 

6. ripoueccbi Kap6oKCHanpoBaHHB h aeKap6oK- 
CHAHpoBailHfl pa306meHbl MOKAy AByMB TH- 
naMM KaeTOK h nponcxoaHT ToabKO Ha CBety 
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ao6ho TOMy KaK noKa3aHO Hannane t3khx (J>opM ot C 3 k CAM. Eme no HenaBHero BpeMe- 
HH K HHCJiy npHHHHnH£LJIbHblX pa3J!HHHH OTHOCHJlOCb HaJIHHHe KpaHU-aH3TOMHH JIHCTa 
y Q-pacTeHHH, t. e. nayx thoob accHMHjmpyioiuHx mieTOK. OnHaKo hccjicj30B3hhm 
nocnenHHx JieT (Voznesenskaya et al., 2003) nponeMOHCxpHpoBanH B03M0>KH0CTb ocy- 
iuecxBJieHHH C 4 -(J)OTOCHHTe3a b npenenax onHofi accHMHnnpyiomeH tuieTKH Ha ochobc 
flHMop(J)H3Ma xjioponjiacTOB Ha npHMepe Borszczowia aralocaspica h Bienertia cy- 
cloptera H3 ceM. Chenopodiaceae. PaHee 3 th nBa BHna othochjih k CJCAM nepexon- 
hmm (J)opMaM (Edwards et al., 2004). Eojiee Toro, b unrapyeMOM o63ope aBropu oTMena- 
k»t, hto aHanoraHHaa CHTyauHa cnoarnnacb h b othouichhh bwcuihx BonHbix pacreHHH, 
KOTopbie J. Keelly (1996) h U. Ltittge (2004) othocht k C4A/-pacTeHHaM, a b peaab- 
HOCTH 3T0 THHHHHbie C 3 - H C 4 -paCTeHHH, y KOTOpbIX T3K)Ke OTMeHaeTCH coneTaHHe C 3 - 
h C 4 -(J)OTocHHTe3a b oflHofi KneTKe. 3 to noKa3aHo 3KcnepnMeHTajibHo ana 5 bhaob 
npecHOBoaHbix BbicuiHx paereHHH, oco6chho aeiajibHO H3 hhx H3yHeHa Hydrilla verti- 
ciilala (Edwards et al., 2004). 

PacnpocTpaHeHHe C44/-<j>OTOCHHTe3a 

U. Liittge (2004) npHBOnHT cneayiomne naHHbie, KacaiomHeca pacnpocTpaHeHHa 
C^A/-(J)OTOcnHTe3a: ceM. Cactaceae — 1500 BiinoB, ceM. Agavaceae — 300 bhaob, ko- 
Topbie pacnpocTpaHeHbi b nycTbiHHbix pernoHax h OTHOcaica k cyKKyneHTaM. 3 to Han- 
6onee H3yneHHaa rpynna. Abtop TaioKe npHBoam CBeneHHa, KacaiomHeca ceMeficTB 
Orchidaceae h Bromeliaceae — 10 700 bh/iob, apean KOTopwx — TponimecKHe non<- 
neBbie neca. H3yneHHe C4A/-(J)0T0CHHTe3a 6poMenneBbix HanHHanocb c aHaHaca, Kynb- 
Typa KOToporo HMeeT npaKTHnecKoe 3HaneHHe (Crews et al., 1975). B o63ope 1994 r. 
C. Martin onncbiBaeT 3KcnepnMeHTanbHbie naHHbie, Kacaiomneca pacnpocTpaHeHHa th- 
oob (JjoTOCHHTeTHHecKoro MeTa6onH3Ma cpenn 3Toro ceMeficTBa — 76 bh/iob ranHHHbie 
C 3 -pacTeHHa, 173 BHna ocymecTBnaiOT C4A/-<j)OTOCHHTe3 hhh C 3 — CAM-, C 4 -(J)oto- 
CHHTe3 noKa cpenH 6poMenneBbix He o6Hapya<eH. Abtop npHBOnHT neTanbHbiH chhcok 
BH aoB 3Toro ceMewcTBa, rne 120 BHnOB H3 173 OTHOcaTca k 3nH(J)HTaM, a ocxanbHbie — 
k H33eMHbiM (JjopMaM. TaKHM o6pa30M, 3a 20 neT nocrarHyTM 6onbiHHe ycnexH b H3yne- 
hhh He xonbKO oco6eHHOCTeH MeTa6onH3Ma yrnepona, ho h 3KonornnecKnx acneKTOB 
pacnpocTpaHeHHa C4A/-(J)OTOCHHTe3a (Martin, 1994). 


3KOJiorHHecKwe (()aKTopbi h C44/-(j)OTOCHHTe3 

I. yrneKHcnoTa 

C/4A/-(J)OTOCHHTe3 M05KHO paCCMaTpHBaTb KaK C0 2 -KOHUeHTpHpyK)IUHH MeX3HH3M, 
TaK KaK KnioneBOH (JiepMeHT <J>Eri-Kap6oKCHna3a HMeeT BbicoKoe cponcTBO k C0 2 no 
cpaBHeHHio c PYEHCKO, KOTopbifi (JiyHKtmoHHpyeT b xnoponnacTax npH C 3 -(J)otoohh- 
Te3e. Korna Ha CBeTy HneT neKap6oKCHnHpoBaHHe ManaTa, KOHuempanHa C0 2 BHyrpH 
accHMHnHpyioiHHX KneTOK MoareT yBenHHHBaTbca b 3 pa3a ( Opuntia monocantha. Ana¬ 
nas comosus) huh naare b 60 pa3 ( Opuntia basilaris) (Ltittge, 2002). 

YBenHHeHHe BHyrpHKneTOHHOH KOHueHTpattHH C0 2 Ha CBeTy no cpaBHeHHio c BHeiu- 
Hefi KOHueHTpattHeH C0 2 b B03nyxe (0.03 %) HMeeT cnenyiomee cjiyHKuHOHanbHoe 3Ha- 
neHHe. 

1. KnioneBOH (JiepMeHT xnoponnacTa (PYEHCKO) HMeeT HH3Koe cponcTBO k C 0 2 , 
noaTOMy neM Bbiuie BHyTpHKneTOHHaa KOHueHTpauHa C0 2 , TeM HHTeHCHBHee HneT 
C 3 -(J)OTOCHHTe3. 
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2. Koraa Ha cBeTy «BHyTpeHHaa» KOHneHTpamm C0 2 yBejiHHHBaeTcs, 3 to BeueT 

K 3aKpbIBaHHK) yCTbHU H K 3KOHOMHOMy paCXOfly BOflbl. B TeMHOTe coaepxcaHHe C0 2 
CHHXcaeTca, ycTbHua OTKpbiBaioTca h «BHeuiHaa» C0 2 nociynaeT b ueHTpu Kap6oKCH- 
jinpoBaHnx 3e;ieHbix TKaHefi (Jewer et al., 1985). 

TaKHM o6pa30M, ymeKHCJiOTa b aaHHOM cjiynae He TOJibKO cy6cTpaT npouecca (Jjo- 
TOCHHTe3a, ho h BbinojiHaeT peryjiaTopHyio (J)yHKunio b tohkom MexaHH3Me pa6o™ 
ycTbHu. y BenHHeHHe KOHueHTpauHH C0 2 BHyrpH jiHCTa Ha CBeTy (ycTbHua 3aKpbi- 
Tbi) HMeeT upyrae nocjieacTBHa — b stoh curyauHH yBeaHHHBaeTca BHyTpHKJieTOHHaa 
KOHueHTpauHa 0 2 , KOTopbifi aKTHBHO BbiuejweTca H3 xjioponjiacTOB b xoue npouecca 
(J)OTOCHHTe3a. Ha npHMepe Kalanchoe gastonis-bonnieri 6bUio npoueMOHCTpnpoBaHO 
40%-Hoe yBejtHHeHHe KOHueHTpauHH 0 2 (Spalding et al., 1979), hto co3uaeT onacHOCTb 
o6pa30BaHHa b KJieTKe peaKTHBHbix (J>opM KHCJiopoua. B peajibHocrn y pacTeHnn c 
C/4A/-(j)0T0CHHTe30M pa3BHBaeTCS 3(J)4)eKTHBHaH aHTHOKCHflaHTH35I CHCTCM3 3aiHHTbI, 
BiunoHaa pa6oiy BHOJiaxcaHTHHOBoro unioia h rpynny cneun(J)HHecKnx (JjepMeHTOB — 
acKop6aTOKCHua3y, cynepoKCHuaHCMyraay (Broetto et al., 2002). 

II. Boaa 

y C 3 -, C 4 - h C/4A/-pacTeHHH npoBOflHJiH b cpaBHirrejibHOM HjiaHe HCCJieuoBaHne ko- 
3(J)(J)HnHeHTa 3(J)(J)eKTHBHOCTH HCn0JIb30BaHHX BOflbl (K3HB), T. e. CKOJIbKO MOaeKyjl C0 2 , 
norjiouieHHofi npn (J)OTOCHHTe3e, npHxouHTca Ha MOjib H 2 0, noTepaHHofi npn HcnapeHHH 
(Black, 1973). OKa3anocb, hto stot noi<a3aTejib ajih C4A/-pacTeHHH (Bmuonaa h o6HTa- 
TejieK nycTbiHb, h uoxcueBbix necoB) caMbifi bmcokhh — 6—30 ■ 1 O' 3 . B to BpeMH Kax jvm 
C 3 -pacTeHHH 3 tot noxa3aTejib paBeH 0.6—1.3 • 10 3 , juix C 4 -pacTeHHH — 1.7—2.4-10 -3 . 
Heo6xouHMO OTMeTHTb, hto caMaa Bbicoxaa BejiHHHHa K3HB y CAM- pacTeHHH xoppe- 
jinpyeT c MajibiM hhcjiom ycTbHu Ha 1 mm 2 noBepxHOcra accHMHJiHpyioiuero opraHa — 
25—30, y C 3 -pacTeHHH — 200— 250/mm 2 , a am C 4 -pacTeHHH — 100/mm 2 . B ochobc ot- 
HOCHTejibHO BbicoKon BejiHHHHbi K3HB y C4A/-pacTeHHH jioxht Taioxe cneuH^HHecxaa 
CTpyKTypHaa opraHH3auna accHMHJiHpyioiuHx opraHOB, rue Ha uojuo BO,ao3anacaioiueH 
tk3hh (rnupeHxHMbi) Mox<eT npnxoflHTbCH 50 % h 6ojiee ot Been 6noMaccbi. OHa mojxct 
H axouHTbca b cy63mmepMajibHOM caoe hjih 33HHMaTb ueurpajibHoe nojioweHne. B ycno- 
bhhx ue(J)nuHTa BJiarn 3Ta TxaHb cnyixHT hctohhhkom boum /uia accHMHJiHpyiomHx Txa- 
Hen xriopeHXHMbi, stot npouecc peMo6H;iH3auHH boum H3 3anacaioiueH TxaHH MOixeT 
npouojDKaTbca HecKOJibKO Heuejib (Shulte, Nobel, 1999). CymecTByeT npeueji: xorua 
Bee pacTeHHe TepaeT 6ojibme 50 % ot o6mero 3anaca boah, oho yMHpaeT, ho npn stom 
rnupcHXHMa TepaeT 75—85, a xnopeHXHMa miibxo 15—25 %. 3tot sxcnepHMeHTajib- 
Hbifi (jjaKT 6bui noKa3aH Ha Peperomia magnoliaefolia (Schmidt, Kaiser, 1987). 3amHT- 
Hbie CBOHCTBa h pacnpeueJieHne BOflbi Moxuy rnupeHXHMon h (})OTOCHHTeTHHecxH 
aoHBHon xjiopeHXHMon 6buiH npoueMOHCTpnpoB3Hbi fljia Agave deserti, Ferocactus 
acanthodes (Tissue etal., 1991), Opuntia ficus-indica (Goldstein et al., 1991). 

Bee aBTopbi, euHHOuyniHO OTMenaa yaHBHTejibHbie cbohctb3 CAM-yaciemm Bbi- 
uepx<HBaTb BouHbin uecJ)HuHT uJiHTenbHoe BpeMa, nouHepKHBaioT ixecTxyio hco6xouh- 
MOCTb nepHOUHHecKoro BOcnojiHeHna 3anacoB boum b BouoHOCHbix tk3hxx hjih cneun- 
anbHbix pe3epByapax sthx pacTeHHH, KOTopoe npoHexouHT b nepnou uojkuch. 

III. Cbct 

Cbct BbinonHaeT UBe (JjyHKUHH b jkh3hh C4A/-pacTeHHH: 1) hctohhhk 3HeprHH npH 
(J)OTOCHHTe3e; 2) BbiCTynaeT b pojih CHmaiibHoro (JjaxTopa b UHpKajjHOM pHTMe npH CMe- 
He HOHb/aeHb. 
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Hhtchchbhoctb (J)OTOCHHTeTnnecKH aKTHBHofi papnapHH (®AP) b TeneHHe pHa 
onpepeaaeT CKopocTb peKap6oKCHPHpoBaHHa ManaTa h Bbixop ero H3 BaKyoaH, accHMH- 
aapHio C0 2 b xaoponaacrax (Luttge, 2002). ®AP onpepeaaeT h cTeneHb HaironaeHHa 
opraHHneCKHx khcjiot b TeneHHe hohh, t. e. aMnaHTypy ocpHaaapHH peHb/HOHb. 

□HepreTMHecKHe noTpeoHOCTH pjla ycBoeHira C0 2 npn C4A/-<j)OTOCHHTe3e Bbiuie, neM 
paa Cr4>OTOCHHTe3a. YcTaHOBaeHO, hto npw C 3 -(J)OTOCHHTe3e paa ycBoeHHa 1 Moa C0 2 
Haao 3 Moa ATO h 2 Moa HA/J.OH, b caynae G4A/-4)OTocnHTe3a — Ha 1 Moa C0 2 — 
4.8 Moa ATO h 3.2 Moa HAJJOH. 3ia pa3HHpa o6ycaoBacHa 3HepreTH4ecKHMn Tpa- 
t3mh Ha CHHTe3 h aKTHBHbiH TpaHcnopT MaaaTa b BaKyoab (Winter, Smith, 1996). Moac- 
ho noaaraTb, hto OTHOCHTeabHo BbicoKiie 3HepreTHHecKHe noTpeOHocTH MoryT hhmhth- 
poBaTb npopecc (J)OTOCHHTe3a y CAM- pacreHHH, ho oh KOMneHCHpoBaH TeM, hto Ha CBe- 
Ty yBeaHHHBaeTca KOHpeHTpapHa C0 2 b uHTonaa3Me b HecxoabKo pa3, h aKTHBHOCTb 
PYEHCKO b xaoponaacTax Taicace B03pacTaeT. ConpaareHHoe B3aHMopeiiCTBHe (Jiaiaro- 
POB OpOHCXOpHT KaK y C/4A/-paCTeHHH OTKpbITbIX MeCT o6HTaHHH, Tax H y 3HH(J)HTOB 
c C/4A/-(J)0T0CHHTe30M, npoH3pacTaiomHx nop noaoroM poacpcBbix aecoB (Pierce et al., 
2002 ). 

CHTHaabHaa (JjyHKUHa cBeTa onocpepoBaHa cnepH(|)HHecKHMH pepenTopaMH — 
KpHnTOxpoMOM (pepeprop cHHero CBeTa) h (Jjhtoxpomom (pepenrap KpacHoro CBe- 
Ta). OyHKpHOHHpoBaHHe 3thx pepenTopoB o6ycaoBaeHO pHpxapHbiM phtmom tcmho- 
Ta/cBeT. FIoaaraiOT, hto ohh peryanpyiOT MexaHH3M paOoTbi ycTbHp h (JiyHKpHio kpio- 
neBoro (J>epMeHTa C4A/-(J)OTocHHTe3a — OEFI-Kap6oKCHaa3bi. riyTH nepeaanH cHma- 
aa ot 3thx pepemopoB b 3eaeHbix xaeTKax C74A/-pacTeHHH eme He H3yneHbi (Luttge, 
2004). 


IV. TeMnepaTypa 

TeMnepaTypa onpepeaaeT HHTeHCHBHOCTb (J)OTOCHHTe3a onocpeaoBaHO nepe3 (JtyHK- 
pHOHaabHyto aKTHBHOCTb (J>epMeHTOB h MeM6paH. HccaepoBaHHa TeMnepaTypHon 3a- 
bhchmocth aKTHBHocTH tuponeBbix (J>epMeHTOB npH C4A/-(J)OTOCHHTe3e in vitro o6Hapy- 
arHaH, Ka3aaocb 6bi, napapoKcaabHbiii (J)3kt — onTHMaabHaa TeMnepaTypa npopecca 
KapGoKCHaHpoBaHHa 6biaa 3HanHTeabHO HHHre TeMnepaTypbi, onraMaabHOH paa pexap- 
6oKCHaHpoBaHna, b pe3yabTaTe 6bia cpeaaH Bbisop, hto HOHHaa TeMnepaTypa 1 5— 20 °C 
HaHOoaee 6aaronpnaTHa paa hohhoh (J>hkc3phh C0 2 (Buchanan-Bollig et al., 1984). 3a- 
TeM 3th BbiBopbi nopTBeppHancb noaeBbiMH Ha6aioaeHHaMH. TaK, b o63ope, nocBaipeH- 
hom G4A/-(j)0T0CHHTe3y y OpoMeaneBbix, OTMenaeTca, hto HaH6oaee 6aaronpnaTHbiH 
peacHM paa C4A/-(J)OTOCHHTe3a sthx pacTeHHH peHb/HOHb 30/20° (Martin, 1994). B to 
are BpeMa y Agave vilmoriniana npn TeMnepaTypHOM pearHMe peHb/HOHb 20/10° norao- 
THaocb 92 % ot o6ipero yraepopHoro 6aaaHca, a npH pearHMe 40/30° — ToabKO 36 % 
(Nobel, McDaniel, 1988). 

TeMnepaTypa — ophh h3 ochobhmx (JraicropoB, onpepeaaioipHx (J)HToreorpa(J)HHe- 
CKoe pacnpepeaeHHe C74A/-pacTeHHH. H. Ellenberg (1981), nopnepKHBaa uiHpoKyio TeM- 
nepaTypHyK) aMnanTypy paa npoH3pacTaHHa CTe6aeBbix cyKKyaeHTOB, oTMeaaa, hto 
ohh He BbipeparnBaiOT Mopo3a, a TaiOKe o6paTHa BHHMaHHe Ha 3HanHTeabHbie OTaHHHa 
b TeMnepaTypubix npepeaax ycTOHHHBOcra y KamycoB h araB. CaMaa BbicoKaa TeM¬ 
nepaTypa (+74 °C) 6biaa 3aperHCTpHpoBaHa Ha noHBe b 30He npoH3pacTaHHa KaKTycoB 
(Nobel et al., 1986). 3to caMbifi bhcokhh ypoBeHb TeMnepaTypbi, OTMeneHHbiH paa 
cpepbi o6HTaHHa cocypncTbix pacTeHHH. BbicoKaa acapoycTOHHHBOCTb sthx pacTemifi 
o6ycaoBaeHa cnepmJiHHecKOH ycTOHHHBOCTbio npopecca chhtc 33 6eaKOB c ynacraeM 
oco6bix «moKOBbix» 6eaKOB c hh3khm MoaeKyaapHbiM bccom (Kee, Nobel, 1986). Ca- 
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Maa HH3Kaa TeMnepaTypa (-10 °C) 6biJia OTMeneHa ^Jia Opuntia ficus-indica h (-24 °C) 
AJia O. humifusa (Goldstein, Nobel, 1994). 3ia oco6aa xo.no,noycTOHHHBOCTb no3BOJiaeT 
KaKTycaM aocTHHb uinpoT k))khoh KaHa^bi h boctohhhx pafioHOB CLUA, r^e 3hmoh ra- 
icne TeMnepaTypw Hepe^KH. 


V. MnHepajibHoe nHTaHne 

HccaeflOBaHHa MHHepajibHoro cocTaBa xaopeHXHMbi y KaierycoB h araB noKa3ajio, 
hto ypoBeHb Kajibuna, Mamna h MapraHua y hhx 6bui Bbiuie, neM b jiHCTbax cejibcxoxo- 
3ancTBeHHbix pacTeHHH (Nobel, Berry, 1985). OTMenajica ocodeHHO bmcokhh ypoBeHb 
coaepaoHna Kajibuna y cyKKyneHTOB; hx othccuh k KajibueTpo^aM. IIojiaraiOT, hto Ca^ 
Moarex CBa3bmaTb OTpHitaTejibHo 3apaareHHbie rpynnbi 6eaKOB, jihohaob h yMeHbiiiaTb 
xeKynecTb h npoHHuaeMocrb MeMOpaH (Benzadipour et al., 1998), a Taiotce CBa3biBaTb 
opraHHBecKHe khcbotw, peryanpya hx HaKoaneHHe h yTHJiH3aumo (Winter, Smith, 
1996). 

A 30 T — oflHH H3 BaarHeHiimx MHHepajibHbix saeMeHTOB, HeodxoaHMbix ^Jia arH3- 
hh pacTeHHH. BbicKa3biBajiacb Hflea, hto G4M-pacTenHH Hyamaiorca b a30Te MeHbrne, 
neM C 3 -pacTeHHa. OflHaKO HHTencHBHbie 3KcnepHMeHTajibHbie pa3pa6oTKH noKa3ajiH, 
hto HeKOTopbie BHflbi, HaHpHMep Mesembiyanthemam crystallinum h Kalanchoe blos- 
sfeldiana, npH fle(J)HuHTe a30Ta nepexo/iST ot C 3 -(J)OTOCHHTe3a Ha CAM. B to are Bpe- 
Ma apyrae cyKKyjieHTbi npH HH3KHX fl03ax a30Ta b noHBe 3H3HHTejibHO CHHarajm cko- 
pocTb pocTa h HHxeHCHBHocTb C4A/-(J)OTocHHTe3a (Liittge, 2004). OrMenaeTca Taxare 
BHflOcneuH(J)HHHOCTb b OTHOuieHtiH npeanoHTeHHa pa3Hbix (J)opM a30Ta — Kalanchoe 
blossfeldiana npe^noHHTaeT a30T b Bime N0 3 , Clusia minor — NH( (Liittge, 2004). 
CAM-bhrm m 3 ceMeficTBa 6poMenHeBbix (h 3nn(jjHTbi, h Ha3eMHbie (jjopMbi) Jiynme yra- 
jiH3HpyK)T HOHbi NH 4 , t. e. 6oaee BoecTaHOBJieHHyto (J>opMy a30Ta (Fernandes et al., 
2002). B OTHOineHHH BbicoKHx KOHireHTpauHH NaCl b nopBe BbicKa3biBajiacb naea, hto 
cyKKyjieHTbi Moamo othccth k rajio(J)HTaM (Ellenberg, 1981). OflHaxo 6oaee aeTajibHbie 
HCCJieflOBaHHa noKa3ajiH, hto CAM-burm o6jia,naK>T bmcoxoh HyBCTBHxenbHOCTbK) k 3a- 
cojreHHK) (Nobel, Berry, 1985), H36eraa coaeBoro CTpecca b 30He o6HTaHHa. Eahhctbch- 
hwm HdcmoHeHMeM aBJiaeTca Mesembryanthemum crystallinum , xoTopbifi Ha (J)OHe Bbi- 
coxoh KOHneHTpauHH NaCl (500 mM) nepexo/iHT ot C 3 -(J)OTOCHHTe3a k CAM-, t. e. npo- 
aBJiaeTca HH,ayuH6e;ibHbiH scJkJjckt Ha ypoBHe TpaHcxpHnuHH, a hmchho npoHCxo/iHT 
HHflyKUHa axcnpeccHH reHOB, OTBeTCTBeHHbix 3 a chhtc 3 (JjepMeHTOB C/4A/-(J)0T0CHHTe3a 
(Meyer et al., 1990). 

B 3aKJiK)HeHne otmcthm, hto npn onHcaHHH BJinaHHa BeaymHX bkohothhcckhx <j)ax- 
TopoB Ha C/lA/-(J)OTOCHHTe3 Heo6xonHMO npHHHMaTb bo BHHMaHHe cjioarHbiir npo- 
uecc B3aHMOfleficTBHa sthx 4>aKTopoB b peajtbHbix MecTax o6HTaHHa pacTeHHH, r^e 
ohm MoryT nrpaTb poab aremroB, orpaHHHHBaioiHHx hjih, Hao6opoT, CTHMyjiHpyiomHx 
npoayKUHOHHbiH npouecc y G4M-pacTeHHH. Ecjih cpaBHHTb cyroHHyio nponyKTHB- 
HOCTb paCTeHHH (npHpOCT B T cyxofi 6HOMaCCbI Ha 1 M 2 B CyTKH) C pa3JlHHHbIM THnOM 
(J)OTOCHHxeTHHecKoro Mexa6ojiH3Ma, to C 4 -pacTeHna hmciot caMyio Bbicoxyio bcjihhh- 
Hy — 400—500 r, C 3 -pacTeHHa 3aHHMaioT npoMeacyTOHHoe nonoareHHe — 20—200 r, a 
CAM-bhrm o6naaaK)T caMofi HH3xoii npo,ayxTHBHOCTbio — 1.5 — 1.8 r (Liittge, 2004). 
TeM He MeHee C4A/-(J)0T0CHHTe3 aBJiaeTca o/ihhm h3 BeayinHx 3BeHbeB b xoMmiexce 
aaanTHBHbix 4>yHXuHonajibHbix h Mop(J)onorHHecKHX npH3H3KOB, o6ecneHHBaK)umx Bbi- 
acHBaHHe h 6ojibinoe BnaoBoe pa3HOo6pa3iie pacTeHHH b nycTbmax h b /roaraeBbix Tpo- 
nHHecKHx Jiecax. 
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SUMMARY 

There are three types of carbon metabolism during the photosyntheis: Cj-photosynthesis, C 4 -photo- 
synthesis and C4Af-photosynthesis. The G4A/-photosynthesis was first described for species of the fa¬ 
mily Crassulaceae, which have a specific organic acid metabolism, CAM is an abbreviation of «crassu- 
lacean acid metabolism». 

The main distinctions of this type of photosynthesis are as follows: 1) in the night, the uptake of 
C0 2 via open stomata and synthesis of malate, the latter being transported rather actively to a vacuole; 
2) in the daytime, the remobilization and decarboxylation of malate in the cytosol. The evolved C0 2 
is reassimilated by chloroplasts in the Calvin cycle — during C 3 -photosynthesis, where the formation 
of carbohydrates occurs. Thus the unique phenomenon of the OtAf-photosynthesis is that the assimi¬ 
lation of C0 2 by green organs of succulents is observed in the night in contrast of green leaves 
of C 3 -plants, which in the night evolve C0 2 during the dark respiration. 

The effect of C0 2 , H 2 0, light, temperature and nutrients on the C4Af-photosynthesis in different 
plants is discussed. The biomass productivity of wild G4A/-plants is lower as compared with that of C 3 - 
and C 4 -plants. The G4A/-photosynthesis is a very important component of a strategy for stress survival 
not only in deserts, but also in rainforests. 
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BbinBaeH KOMnaeKC npM3HaKOB-MapicepoB rjih jiiarHocTHKH a6eppaHTHbix ceimuawaTKOB h ccmbh. 
K HHM OTHOCHTCH pa3JlH4HOrO pOJia OTKJIOHCHHH B p33BHTHH H CTpoeHHH (n3MCHeHHe MOp(J)OBOrHHeCKOrO 
TMna h cooTHouieHHH pa3MepoB oaeMeHToB ceMjmnaTKa, n3MeHeHMe iiHHaMHKH pa3BMTHH h HaKonaeHHH Be- 
mecTB b TKaHHx, npe>KfleBpeMeHHax jereHepauHH, oTcyTCTBHe mbm o6pa30BaHne jionojiHmejibHbix cTpyx- 
Typ), a TaK/Ke HapyuieHHB b TpaHcnopre MeTa6oJTHTOB. PaccMorpeHbi B03MO/KHbie ny™ nocTyruieHHH h ne- 
pepacnpeaeaeHHB BemecTB b pa3BMBaioiuHxcH cesonauaTKax h ceMeHax. 

KaroneBbie caoBa: ceMjnauaTOK, ccmb, HapyuicHwa b ctpochhm m pa3Bimm, TpaHcnopT MeTa6o;iMTOB. 

Ha ocHOBaHHH aeTajibHbix HccjiejioBaHHH ceMH3aHaTOK mo>kho oxapaKTepH30BaTb c 
I303HUHH pafla npHHUHIlOB OpraHH33L(HH, OCHOBHblMH H3 KOTOpBIX HBJIHIOTCH npHHHHHbl 
nOJIHBapHaHTHOCTH paSBHTHB, npOCTpaHCTBeHHO-BpeMCHHOH KOOpflHHauHH, npOHCXOTK- 
aeHHH, pacnojioaceHHH, Ha3HaHeHHH h KOHKypeHTHoro pa3BHTHH fly6jiHpyiomHx CTpyx- 
Typ. Hcnojib30BaHHe chctcmhoto no^xo^a TiaeT B03M07KH0CTb H3yHarn> cipyicrypbi pa3- 
BHBaiomeroca ceMH3aHaTKa b /iHHaMHKe h bo B3aHMOCBH3H c OKpyaraioiHHMH tk3hhmh 
33BH3H. ripH 3TOM BbIHBJieHHbie npHHHHIIbl 0pT3HH33UHH H03BOJIHK)T flH3rH0CTHp0BaTb 
oco6eHHocTH CTpoeHHH ceMH3aH3TKa c caMbix paHHHX CTa^HH (Shamrov, 1998; UlaM- 
poB, 19996), hto oco6eHHO BancHO npH H3yneHHH bjihhhhh HeaaeKBaTHbix (J>aKTopoB 
BHeuiHefi cpeflbi Ha penpoayicrHBHbie npoueccbi. 

BbiHBJieHHe 3aKOHOMepHOCTeH Mop4>oreHe3a ceMH3aHaTKa npHo6peTaeT oco6yio 
aicryajibHOCTb ajih ceMeHOBOflcraa npH co3aaHHH reHeTHKO-cejieiajHOHHbix nporpaMM. 
Hx 3H3HHMOCTb bC 06 eHHO BblHBJIHCTCH npH aHajlH3e a6eppaHTHbIX CeMH3anaTKOB, H3JIH- 
HHe KOTopwx npHBOflHT k CHHHceHHKD peajibHOH ceMeHHofi npoflyKTHBHOCTH. A6eppaHT- 
Hbie ceMH3anaTKH h ceMeHa, o6HapyHceHHbie y pacreHHH c npeHMymecTBeHHO MHoroce- 
MHHHblMH HJlOflaMH, X3paKTepH3yiOTCH HpOKfle BCeTO OTKJlOHeHHHMH B p33BHTHH CTpyK- 
Typ h H3MeHeHHHMH nyreH MeTa6ojiH3Ma b pa3JiHHHbix TKaHHx. Tax, npn HapymeHHH 
npHHUHna npOCTpaHCTBeHHO-BpeMCHHOH KOOpflHHailHH CeMH3aH3TKH C aHOMajlHHMH OT- 
jihh3K)tch ot cjiepTHJibHbix MeHbuiHMH pa3MepaMH ( Oxalis magnified — Guth, Weller, 
1986; Saxifraga cernua — KanpajiOB, KyTJiyHHHa, 2005). Hx B03HHKHOBeHHe Monger 
6biTb CBH33HO c H3MeHeHHQM cooTHouieHHH pa3MepoB HHTeryMeHTOB h Hyuejuiyca — 
yBejiHneHHeM pa3MepoB HHTeryMeHTOB h yMeHbuieHHeM Hyuejuiyca ( Phytolacca ameri- 
cana — Mikesell, 1988), oct3hobkoh pocTa 3apo/ibiiiieBoro Meuixa b anHHy (Prunus avi¬ 
um — Tukey, 1933). 
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n P n H3yneHHH 3 reHOTHnoB Ulmus minor, kjiohob h 3 pa3Hbix o6jiacTeii HcnaHHH 
(Lopez-Almansa et al., 2004) 6biJio BbiHBJieHo, hto y reHOTHna P-VV1 ceMeHa pa3BHBa- 
iotch 6e3 OTKJiOHeHHH, npH 3tom 3anacHbie BeiuecTBa HaKanjiHBaiOTCH b KjieTKax 3apo- 
nbirna. y pacTeHHH reHOTHnoB V-JR1 h M-SF1 o6HapyjKeHbi aHOMajiHH n P H (JjopMnpo- 
BaHHH 3HflocnepMa, OTcyTCTBne 3anacHbix BemecTB b 3aponbiuie, hto npHBOUHT k ero 
rn6ejin (y reHOTHna V-JR1 HapymeHna HannHaioTCH nocne cTa/inn moOyjuipHoro 3apo- 
nbiiua, a y reHOTHna M-SF1 — nocjie cepneuKOBHUHOH CTanHH), npn 3 tom b KJieTKax 3H- 
aocnepMa oneHb paHO HaunHaioT oncna^biBaTbCH LLIHK-nojiojKHTejibHbie rpaHyjibi. 

A6eppaHTHbie ceMJnanaTKH MoryT 6biTb nHarHOCTHpoBaHbi no H3MeHeHHK) MopcJjo- 
jiorHHecKoro rana (c aHaTponHoro b HopMe — Ha opTOTponHbin), HajiHHHio acHMMeT- 
pnHHoro HHTeryMeHTa, KOTopbifi He iiojiHocrbio OKpyacaeT Hyuejuiyc, no OTcyTCTBHio 
MHKponHJie hjih (jjopMHpoBaHHio cjihuikom iiiHpoKoro MHKponHJie ( Rhododendron nu- 
tallii — Palser et al., 1990). Y MyxaHTHbix pacieHHH Arabidopsis thaliana bmccto neyx 
HHTeryMeHTOB pa3BHBaeTca enHHCTBeHHaa jionacTHaa cipyKTypa (MyiaHT bel 1 — Ro- 
binson-Beers et al., 1992) hjih Hapyuiaeica HopManbHoe pa3BHTHe Hapyamoro HHTery¬ 
MeHTa, KOTopbiii ocrraeTca b 3anaTOHHOM coctohhhh, nocKOJibKy b ceMjnauaTKe BMecxo 
anHjjepMajibHbix HHHuHaneH jjH(|)(J)epeHuHpyioTCH cy63nHflepMajibHbie HHHUHajiH (My- 
TaHT ino — Baker et al., 1997). A6opTHpoBaHHe ceMjnauaTKOB mojkct Bbi3biBaTbca pa3- 
pacTaHHeM Hyuejuiyca h BbixonoM ero 3a npejjejibi MHKponHJie ( Saxegotheca conspi- 
cua — Noren, 1908; Rosa sp., Cerasus vulgaris — CaBneHKO, 1959), nereHepauHeu (J>y- 
HHKyjiyca ( Pistacia vera — Grundwag, Fahn, 1969; Bradley, Crane, 1975; Shuraki, Sed- 
gley, 1996) hjih xajia3bi ( Persea americana — Steyn et al., 1993). OoHapyjKCHhi TaK Ha- 
3biBaeMbie OByjiOHjjbi, coerojuune TOJibKO H3 kjictok HapyjKHoro h BHyTpeHHero HHTe¬ 
ryMeHTOB ( Eucalyptus woodwardii — Sedgley, 1989) hjih HHTeryMeHTa h ocTaTKOB 
xajia3bi (BHjjbi Vaccinium — Bell, 1957; Eaton, Jamont, 1966; Stushnoff, Palser, 1969; 
AHHCHMOBa, 1997). B nocjieuHeM cjjynae b a6eppanTHbix ceMmanaTKax BbiHBJieHbi H3- 
MeHeHHH bo BpeMeHH Hanajia nereHepauHH Hyuejuiyca. B (jiepTHJibHbix ceMS3a4aTKax 
3tot npouecc npoHCxojjHT Ha 2- hjih 4-HnepHOH crajiHH pa3BHTHH 3aponbiiueBoro Mem- 
Ka, Toraa Kan b a6eppaHTHbix — BpeMH jjereHepauHH CMeinajiocb Ha 8-H.aepHyio CTanHio 
h naace Ha nepnoji nocjie onbuieHHH. Flo mhchhio puna 3bto P ob (Hall et al., 1966), ujih- 
TejibHoe coxpaHeHHe Hyuejuiyca h conyTCTBytounie nponeccbi npe>KneB P eMeHHOH ne- 
CTpyKUHH HHTeryMeHTa OTBeTCTBeHHbl 3a JKeHCKytO CTepHJIbHOCTb y HeKOTOpbIX kjiohob 
Vaccinium angustifolium. Y V. myrtillus b otjihhhc ot V angustifolium b ycnoBiiax npo- 
MbiunieHHoro 3arpH3HeHHa nponeccbi nereHepauHH CTpyKTyp ceMH3a4aTKa CMemeHbi 
Ha caMbie paHHHe CTajiHH (o6pa30BaHHe Teipan Meracnop) h b t3khx ceMinauaTKax 4>op- 
MHpyeTCH 2-CJ10HHbIH 3HJIOTCJ1HH BMCCTO 1-CJIOHHOTO, a o6oJ104KH ICJieTOK rHnOCTa3bI H 
HHTeryMeHTajibHOH napeHXHMbi jiHrHHcJjHUHpyioTCH. KpoMe toto, b mieTKax 3K30TecTbi 
npe>K,aeBpeMeHHO HaKanjiHBaeTCH cjiH3b (Shamrov, Anisimova, 2003b). 

A6enpaHTHbie ceMjnanaTKH Paeonia lactijlora eme no onjionoxBopeHHH xapaKTepH- 
3yioTca uejibiM KOMnjieKcoM n P H3HaKOB-MapKe P OB: yBejiHueHHeM 4HCJia cnoeB h ranep- 
Tpo(J)HeH KJieTOK HHTeryMeHTajibHoro TaneiyMa h anHKajibHOH 43 cth BHyrpeHHero HH¬ 
TeryMeHTa, npejKneBpeMeHHOH nereHepauHeu Hyuejuiyca b MHKponHJiapHOH h cpenHefi 
4acTnx ceMjnanaTKa, npe>KfleBpeMeHHbiM HaKonjieHHeM t3hhhob b mieTKax Hapy>KHOH 
anHnepMbi HapyjKHoro HHTeryMeHTa, H3MeHeHHeM CTpoeHHH kjictok nJiaueHTapHoro 
ooTyparapa (LLIaMpoB, 1997a). Pa3pacTaHHe HHTeryMeHTajibHoro TaneiyMa, npoaBJiaio- 
meeca b yBenH4CHHH nucjia cjioeB, xapaKTepHO ansi Helianthus annuus (CaBHeHKO, 
1959). y Saxifraga cernua CTepHJibHbie ceMJnauaTKH OTJiHHaioTCH ot (JiepTHJibHbix Heno- 
pa3BHTHeM h nereHepauHefi Hyuejuiyca h HHTeryMeHTOB, a TaKJKe OTcyTCTBHeM ccJiopMH- 
poBaHHoro MHKponHJie (KanpaaoB, KyuiyHHHa, 2005). B HeonjionoTBopeHHbix ceMina- 
uaTKax Daphne arbuscula npH3H3KH necrpyKUHH TKaHeu h kjictok o6Hapy)KHBaioTCH 
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CHa4ajia bo BHyTpeHHeM HHTeryMeHTe h Hyuennyce b6jih3h npoBonnmero nynxa, ripn 
3tom OTMenaeTca npencneBpeMeHHaa jiHrHH(J)HKauHa xneT04Hbix o6oji04eK rHnocrra3bi. 
3aTeM b 3tot nponecc BxntonaeTcn HapyncHbifi HHTeryMeHT, b kotopom HMeeTcn npoBO- 
n»mHH ny40K, nnymHH h 3 (jtyHHxynyca (Erdelska, 1999). 

04eHb 4acT0 adeppaHTHbie ceMjnanaTxn h ceMeHa xapaxTeptoytoTcn npoueccaMH 
aecTpyKijHH HanHHaa c paHHHx CTannil pa3BHTna. /lereHepaijHH Moryr nonBepraTbcn 
MeracnopouHTbi, Meracnopu h 3apoabimeBbie MeimcH, npH stom b nocnenHHX BbiHBne- 
Hbi HapyuieHHH CHHTe3a xpaxMana b ueHTpanbHOH KJieTKe ( Medicago , Trifolium — Bing¬ 
ham, Hawkins-Pfeiffer, 1984; Open h np., 1985; OroponHHXOBa, 1989; 3HMHHuxan, 
1992; Ka3a4K0BCKaa, 1992; IloniomxHHa, 1993). B a6eppaHTHbix ceMJnanaTxax onHHX 
BHflOB (Paeonia anomala — JIkobjicb, Hot^e, 1965) eme no onnonoTBopeHHfl OTMene- 
ho Henopa3BHTHe 3aponwuieBbix MeiuxoB, y npyrnx — OTcyTCTBHe b hhx xneTxoo6pa- 
30BaHHH (Eucalyptus woodwardii — Sedgley, 1989) nan nonHas nereHepaiym KJieTOK 
(E. cinerea — nonyHHHa, 1957, 1963). riocne ortnonoTBopeHHfl necTpyxpHH nonsepra- 
eTca 3aponbiui (MyiaHTbi Arabidopsis thaliana — Meinke, 1982) jih6o 3aponwui h/hjih 
SHnocnepM (BHnbi Vaccinium — Bell, 1957; Eaton, Jamont, 1966; Stushnoff, Palser, 
1969; AHHCHMOBa, 1997). B a6eppaHTHbix ceMjnanaTxax Paeonia lactiflora 3aponbime- 
Bbie MeuiKH, Kax npaBHJio, nereHepHpytOT no onnonoTBopeHHH (UlaMpoB, 1997a). Pence 
BCTpenaKJTCH 3aponbiuieBbie mciiikh (BxoncneHHa nbinbueBbix Tpy6ox b hhx He odHapy- 
nceHo), b KOTopbix omenbHbie icneTKH (jmuexneTxa, CHHepranbi) npoHBnatoT cnoco6- 
HOCTb k anoMHKCHcy (napTeHoreHe3, CHHepranHan anoraMeTHJt). 

FIpH3HaKaMH, npencTaBnjuomHMH ueHHocTb jpin nnarHocTHKH a6eppaHTHbix ceMa- 
3343TKOB, MoryT 6biTb He TonbKo oTKnoHeHHH b hx CTpoeHHH, ho h cnemnjmxa MeTado- 
nH3Ma b omenbiibix Txatoix. B cb«3h c stum 6bin npoBeneH aHanH3 HMetontHxcn naHHbix 
no oco6eHHOCTHM nocTynnemw BemecTB b pa3BHBatomHHCH cexunanaTox b HopMe h non 
BJlHBHHeM pa3JIH4HbIX (J)BKTOpOB. 


IlyTH nocTynjieHHH BemecTB b pa3BHBaioiuHHCfl ceMH3a4 btok 

HHTerpHpyKtmeH BenH4iiHofi cymeeTBOBaHHa ceMjnanaTxa Kax chctcmm HBnneT- 
ch xapaKTep nocTynneHnn b Hero nHTaTenbHbix BemecTB. TpaHcnopT MeTa6onHTOB b 
pa3BHBatomeMca ceMjnanaTxe BxmonaeT hx nociynneHHe no npoBonninefi CHCTeMe 
H3 nnaueHTbi b penponyxTHBHbie h coMaranecxHe tk3hh, a Taxnce nepepacnpeneneHHe b 
npouecce pa3BHTHa 4epe3 CHCTeMy cnenHanH3HpoBaHHbix TxaHeil (rHnocTa3a, nonnyM, 
nocTaMeHT, HHTeryMeHTanbHbm TaneTyM, raycTopHH). 

KoopnnHauHH npopeccoB pocia, nH(J)4> e P eH u Ha u HH h MeTa6onH3Ma b ceMjnanaTxe 
o6ecne4HBaeTca Ha pa3Hbix ypoBHJtx opraHH3auHH TpeMa THnaMH TpaHcnopTa, xax h 
b pacTeHHH b uenoM (KypcaHOB, 1976; JltoTre, XHraH6oTaM, 1984): 1) Mencny TxaHHMH 
ceMS3a4aTKa h nnaneHToil — nanbHHH TpaHcnopT; 2) Mencny xneTxaMH pa3HH4Hbix Txa- 
Hefi — KopoTKonncTaHTHbiH, mjih cpenHuil; 3) Mencny opraHennaMH xancnoil KneTKH — 
BHyTpHKJieTOHHblH, HJ1H 6nH)KHHH. 

^anbHHH TpaHcnopT ocymecTBnneTcn nocpencTBOM (jxnoaMbi h KCHneMbi. Flo (jtyHH^- 
xynapHOMy npoBonxmeMy nynxy, oxaHHHBaiomeMycn y 6onbuiHHCTBa pacrreHHH b xana- 
3e, pence npononncaiomeMycn b HHTeryMeHTbi ( Campanulaceae , Magnoliaceae , Pae- 
oniaceae ), ocymecTBnneTcn Tpo^nnecxan CBH3b ceMJuanaTxa c nnaueHTOH (Kiihn, 
1928). y pnna BbicoKOcneuHanH3npoBaHHbix TaxcoHOB 3Ta cB«3b o6ecne4HBaeTca cpen- 
hhm tihiom TpaHcnopTa nn6o no TJtncaM npoxaM6HanbHbix xneTOX ( Buddlejaceae , Capri- 
foliaceae, Gentianaceae ), jih6o no CHCTeMe xneTOX Bcex TxaHefi (JtyHHxynyca ( Gesneria - 
ceae, Orchidaceae). B 3tom cnynae nnacTHHecxHe BemecxBa H3 nnaneHTapHbix npoBO- 
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flantHX nyHKOB npeHMymecTBeHHO cnMiuiacTH4ecKn nepeMemaiOTca b cTpyKTypbi ceMa- 
3aHaTKa. B ciJiopMHpoBaHHOM ceMH3anaTKe KopoTKojuiCTaHTHbiii Tun TpaHcnopTa MeTa- 
6ojihtob xapaKTepeH npeame Bcero jyia Hypejuiyca, xajia3bi, nipeHXHMbi HHTeryMeH- 
Ta, KJieTOHHbie CTCHKH KOTOpbIX SBJISIOTCH TOHKHMH H npOHH3aHbl MHOrOHHCJieHHbIMH 
ruia3MoaecMaMH. CymecTByeT MHeHHe, hto nJia3M0necMbi pacnojiaratoTca Macro TaM, 
r\ne ocymecTBjiHeTCx nHTeHCHBHbifi TpaHcnopT (Robards, Lucas, 1990), a nepBHHHofi 
IipHHHHOH MX 06pa30BaHHH B XOfle UHTOKHHe33 aBJIHCTCa nOCTynjieHHe aCCHMHJIXTOB B 
AejiaiiiHeca kjictkh no ejiHHOH pacnpenejiHTejibHOH cera (TaMajien, 1994). B 3nnflepMe 
HmeryMeHTOB ruia3MO,iiecMbi HMeioTca TOJibKO Ha pajmajibHbix creHKax kjictok, BCJiefl- 
CTBHe nero jiBiDKeHHe BemecTB nzteT nocnoiiHO (Mogensen, 1973; Wilms, 1980; Belyae¬ 
va, 1983; EenaeBa, riojnoiuKHHa, 1984, h ap.). Ejihjkiihh TpaHcnopT ocymecTBJiaeTca 
b KaxcaoH KJieTKe ceMS3aHaTKa nocpeflCTBOM KJieTOHHbix opraHeiui. 

B ceMH3aHaTOK BemecTBa nocTynaioT npeHMymecTBeHHO H3 uBeTOJioa<a, ctchkh 3 a- 
bs3h n nnaueHTbi. Ohh BbiaBJiaioTca npearjie Bcero b xaaa3e, nocKOJibKy 3jtecb y mhothx 
T axcoHOB OKaHMHBaeTca npoBO.ua iiihh nynoK, a 3aieM nepeMemaiOTca b pa3JinMHbie pe- 
npoayKTHBHbie h coMamHecKHe TxaHH ceMH3aHaTKa. MeTa6ojiHTbi Moryr HaKaniiHBaTb- 
ca b TeneHHe onpejiejieHHoro BpeMemr b Hyuejuiyce h HHTeryMeHTax, a b jrajibHeiiiiieM 
CHOBa nocTynaTb b xana3y (Buell, 1952; Coe, 1954; Mogensen, 1973; Bhandari et al., 
1980, 1985; Tilton, Lersten, 1981, h up.). 

B ceMjnaHaTKax c HHTeryMeHTajibHbiM TaneiyMOM b KJieTKax nocnenHero chhtc3h- 
pyioTca pa3JiHHHbie cj)H3noaorHMecKH aKTHBHbie BemecTBa, KOTopbie HenocpencTBeHHO 
nocTynaioT b xana3y. KpoMe Toro, nofl flencTBHeM rHflpojiHTHMecKHX (J»epMeHTOB (aMH- 
Jia3bi, npoTea3bi), ceKpeTHpyeMbix mieTKaMH HHTeryMeHTajibHoro TaneryMa, MO»ceT npo- 
HCxoriHTb pa3pyuieHne cmokhux kjictok napeHXHMbi HHTeryMeHTa, nocjie Hero npojiyK- 
Tbi rHflpojiH3a nepeiuemaiOTCfl TaKixe b xana3y (Lbmrep, 1958; Newcomb, 1973a, b; 
Van Went, 1989, h jip.). 

nepejrBHXceHHe BemecTB 113 xajia3bi k pa3BHBaromHMca cnoporeHHbiM h raMeTotjiHT- 
hmm CTpyKTypaM ocymecTBJiaeTca nocpejrcTBOM pa3JiHMHbix cneiiHajunupoBaHUbix TKa- 
Hen, cpeflH Korapbix Baamaa poJib npHHaflJie>KHT rnnocra3e (Lonay, 1922; UnHrep, 1958; 
Malik, Vermani, 1975; Tilton, 1980b; Tilton et al., 1984; LLIaMpoB, 1990, 19996, 2002; 
Shamrov, 1991, 1992; Von Teihman, Von Wyk, 1991; Nath, 1993; LLIaMpoB, Ahhchmo- 
Ba, 1993a, 6; Batygina, Shamrov, 1999, m jip.). IIojioiKeHHe rnnocTa3bi b ocHOBaHnn py- 
uejuiyca h HHTeryMeHTOB h ee KOHTaKT c npoBojrameii chctcmoh ceMasauaTKa cBHjieTejib- 
CTByioT o tom, MTO oHa, Bepoarao, aBJiaeTca CBoeo6pa3HbiM pacnpenejiHTejieM riHTa- 
TejibHbix BeurecTB b ceMaaanaTKe h ooecneHHBaeT MeTa6ojiHTaMH KaK penpojiyKTHBHbie 
CTpyKTypbi, TaK h Hypejuiyc, h HHTeryMeHTbi. B THmmHbix TenyHHyuejiJiaTHbix ceMina- 
naTKax mnocma HenocpejiCTBeHHo rpaHHMHT c 3apo;ibiuieBbiM mcuikom. B KpaccH- h 
MejmoHyuejuiaTHbix ceMa3anaTKax BemecTBa b 3apojn>mieBbiH mcuiok nocTynaioT H3 ra- 
nocTa3bi jih6o uepe3 ueHTpajibHyio uacTb nojmyMa ( Ceratophyllaceae , Juncaceae — 
Shamrov, 1992; UJaMpoB, AHHCHMOBa, 1993a; LLIaMpoB, 19976), jih6o nepe3 nocTaMeHT 
( Fagaceae , Grossulariaceae, HeKOTopbie npeflCTaBHTejin Orchidaceae — Mogensen, 
1973; LLIaMpoB, HuKHTHneBa, 1992; LLIaMpoB, 1998). B ceMa3anaTKax HeKoropbix pacre- 
hhh pa3JiHHHbie CTpyKTypbi (cHHeprnjibi, aHTHnojtbi, 3HjtocnepM, cycneH3op h up.) t}>op- 
MHpyioT raycTopHH, kjictkh KOTopbix HMeioT THnepTpoiJiHpoBaHHbie aapa h njioTHyio 
UHTonJia3My. Ohh noniomaiOT nHTaTejibHbie BemecTBa H3 coccjihhx TKaHeK h CHa6)xa- 
k»t hmh pa3BHBaioiiiHHca 3aponbimeBbiii mcuiok, a b jjajibHeiiiiieM — 3HnocnepM h 3 a- 
poabiui (Subramanyain, 1949; Arekal, 1963; Maheshwari, Kapil, 1966; Masand, Kapil, 
1966; Philipson, 1981; Nikiticheva, 1983; Mikesell, 1990; Johri et al., 1991, h np.). 

CymecTByeT HecKOjibKO nojjxojioB k H3yHeHHio MexaHH3MOB TpaHcnopTa BemecTB 
b ceMa3aHaTKe. B ojihom H3 hhx ncnojib3yioTca KpacHTejin-ijijiyopoxpoMbi (Mogensen, 
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1981b; Zhang Zhen-jue, Zheng Guo-ji, *1988; Wang, Fisher, 1994) hjih panHoaxTHBHbie 
n30Tonu (Coe, 1954) ujih Toro, HTo6bi npocjiejiHTb anonjiacraHecxHH hjih CHMmiacTH- 
necKHH nyTH TpaHcnopia. flpyroii nojixoa ocHOBaH Ha npHMeHeHHH rHCTOXHMHnecxHx 
h HMMyHoxHMHHec khx peaxuHH (Willemse, Bednara, 1979; IUaMpoB, 1990; Ho et al., 
1991; Sung et ah, 1994; Wittich, 1998). 

B OojibuiHHCTBe pa6oT, HMetoiuHxca b JiHTepaiype, TpaHcnopT BemecTB paccMaTpn- 
BaeTca jih6o Ha OTjjeabHbix cTajymx, jih6o xoraa ace CTpyKTypbi ceMa3anaTxa y»ce ccjjop- 
MHpoBaHbi (cm.: Subramanyam, 1960a, b; Johri, 1962; Masand, Kapil, 1966; Willemse, 
Van Went, 1984; IUaMpoB, 1994, h up.). 

B TeHyHHyuejuiaTHOM ceMaaauaTxe Linaria bipartita b (JjyHHxyjiyce nH^epeHunpy- 
K3TCH yflJIHHeHHbie TOHKOCTeHHbie KJieTKM, no KOTOpbIM BeuieCTBa, JJOCTHTHyB xana3bl, 
TpaHcnopTHpytOTCH b 3apoflbiineBbiH MeuioK 4epe3 ero xajia3ajibHbiH nojnoc. HacTb Me- 
Ta6oJlHTOB B 3apOflbIHieBblH MetHOK, B03M05KH0, npOHHKaeT C MHKpOnHJWpHOrO nojiioca 
nepe3 HHTeryMeHTajibHbiH TaneTyM (Kallarackal, Bhatnagar, 1981). 

B KpaccHHyuejuiHTHOM ceMa3anaTKe bhuob Oenothera kjictkh Hyuejuiyca, oco6eHHO 
napneiajibHOH tk3hh, b nepnoji MeracnoporeHe3a h paHHero pa3BHraa 3apoflbiiueBoro 
Meuixa 3ano.iH5HOTCfl KpaxMajiOM ho Tex nop, noxa b KJieTxax, pacnojioixeHHbix b ocho- 
b3hhh BHyrpeHHero HHTeryMeHTa (BepoaTHo, 3to kjictkh THnocTa3bi), He HaxanjiHBaioT- 
ca xpoMaTHnecKHe BemecTBa, 6JioxHpyiomHe aajibHeiimee nocTyiuieHHe BemecTB (Ishi- 
kawa, 1918). y Agave parryi maBHbiH nyTb nocryiuieHHa MeTa6o;iHTOB b 3apojibimeBbiH 
MeuioK jiejKHT 4epe3 xajia3ajibHyio o6;iacTb ceMjnanaTKa h nocTaMeHT H3 xopouio pa3BH- 
Toro (JjyHHKynapHoro npoBOjiamero nyuxa. He hckihohcho Taxixe nepeuBHixeHHe Be¬ 
mecTB, HaKonneHHbix paHee b Hyuejuiyce (Tilton, Mogensen, 1979). 

B KpaccuHyuejuiaTHOM ceMsnanaTKe Gasteria verrucosa b nepHOU MeracnoporeHe3a 
b HyueJinyce OTMeuaeTca noJiapHOCTb b HaKoruieHHH pa3JiHHHbix BemecTB. B KJieTKax 
Hyuejuiyca non pa3BHBatomHMca MeracnopouHTOM (jjajiee TeTpajtoii Meracnop) BbiaB- 
jiaiOTca 6e;iKH, nepoxcH,aa3a, KHCJiaa (J>oc(J)OTa3a, JiHno<})HJibHbie BemecTBa. nocTeneH- 
ho ohh o6HapyjKHBatOTca b (jiyHKuHoiiHpyiomeH Meracnope, Tor.ua KaK b ocTanbHbix 
Meracnopax, oco6eHHO b MHxponHJiapHoii, axxyMyjiHpyioTca HHbie BemecTBa — acre- 
pa3a, rjiHKOJiHnHjtbi, ocHOBHaa $oc<}> aTa3a (Willemse, Bednara, 1979). EHOXHMHHecKoe 
HCCJiejiOBaHHe noKa3ajio, hto y 3Toro BHjja bo BpeMa MeracnoporeHe3a cjia6biH no- 
tok pacTBopHMbix caxapoB bo Bee tk3hh ceMa3anaTKa CMeHaeTca hx HanpaBJieHHbiM 
HHTeHCHBHbiM noTOKOM b Hyuejuiyc h 3apojibimeBbiH MeuioK (Willemse, Franssen-Ver- 
hejen, 1983). 

ComacHO HCCJiejtOBaHHio P. Wittich (1998), y Gasteria verrucosa h Zea mays Ha 
paHHHx cTaanax pa3BHTna ceMaaauarxa pa3rpy3Ka MeTa6ojiHTOB H3 npoBojtamero nynxa 
npoHexojiHT b xajia3e h 3aTeM ohh bxouht b Hyuejuiyc b HanpaBJieHHH xajia3ajibHOH 
((JiyHKUHOHHpyiomeH) Meracnopu reTpaubi. Y ceMa3a4aTKa G. verrucosa bo BpeMa pa3- 
BHTna 3apojjbimeBoro Mernxa npoHcxouHT H3MeHeHHe b HanpaBJieHHH noTOKa BemecTB 
b cTopoHy MHKponHJiapHoil nacTH Hyuejuiyca, raK xax (JiopMHpyiomaaca rnnocTa3a c 
jiHTHH(J)HUHpoBaHHbiMH xjieTOHHbiMH CTeHxaMH npeucTaBJiaeT 6apbep fljia anonjiacTH- 
Hecxoro nocTynjieHHa BemecTB b 3apoubimeBbiH Memox nepe3 xana3y. y Z. mays, xax 
CHHTaeT aBTop, runocTa3a He (JiopMHpyeTca, h nocTynueHHe BemecTB H3 Hyuejuiyca b 3a- 
poubimeBbm Memox CTaHOBHTca bo3Mojkhmm no BceM HanpaBJieHHaM. 

B xpaccHHyuejuiaTHOM ceMa3aHaTxe Quercus gambelii ochobhoh nyTb TpaHcnopTa 
BemecTB CBa3aH c nociynneHueM hx h3 HapyjKHoro HHTeryMeHTa b xajia3y, a 3aTeM ne- 
pe3 nocTaMeHT b 3aponbimeBbiH Memox (Mogensen, 1973). y Zephyranthes rosea h La- 
genaria vulgaris oflHa nacTb MeraGoJiHTOB H3 xana3bi HfleT b HUTeryMeHra. 3aTeM H3 
BHyTpeHHero HHTeryMeHTa ohh HenocpejtcTBeHHO hjih uepe3 CHCTeMy KJieTox Hyuejuiy- 
ca npoxojtaT b 3apoubimeBbiH Memox. flpyraa uacTb BemecTBa H3 xana3bi nociynaeT 
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Phc. 1. Bo3Mo>KHbie nyTH nocTyruieHua BemecTB b TeHyHHyuc/iJiJiTHbiH ceMHaanaTOK Gentiana cruciaia 

(no: LUaMpoB, 1990). 

1 —7 — CTajHH pa3BHTH5i ccMjnanaTKa. CTpc.iKa — npeHMymecTBeHno N-MCTaoo.iHTbi, nyHKTHpHafl CTpejiKa — npeHMy- 
mecTBeHHO C-MeTa6ojiHTbi, ABOfiHax CTpejiKa — N- h C-MeTa6ojiHTbi oaHOBpeMeHHO. s — rHnocTa3a, j.w — 3apoabiwe- 
bhh MernoK, u n — HHTeryMeHTanbHaji napeHxjiMa, urn — HHTeryMcmajibHbiH TaneryM, np n — npOBomunnH nynoK,/? — 

pa4>e, x — xaaa3a. 

b rHnocTa3y h Hyuejuiyc h b flajibHeiiiiieM bo Bee mieTKH 3apoabiiueBoro MeuiKa (Malik, 
Vermani, 1975). no pe3yjibTaTaM aBTopaaHorpa(J)H4ecKoro HccjieaoBaHHH y Zephyran- 
thes drummondii 6ojibiiiHHCTBO BemecTB b c(J)opMHpoBaHHOM ceMJnanaTKe, o6xo^a th- 
nocTa3y, aKKyMyjiwpyeTCH b Hyuejuiyce h 3aTeM Hcnonb3yeTCH bo BpeMH pa3BHTna 3 h- 
flocnepMa h 3apoflbiuia (Coe, 1954). 

y Spinacia oleracea Ha paHHHX CTa/max BemecTBa H3 xana3bi nocTynaiOT b hhtc- 
ryMeHT h Hyuejuiyc, npw 3 tom b pa3BHBatomnficH 3apoflbimeBbiH mcuiok TOJibKO H3 6a- 
3ajibHOH o6aacTH Hyuejuiyca. riepea onJio,zioTBopeHHeM ohh, no-BH^HMOMy, nepecTaior 
TpaHcnopTHpoBaTbca b 3apo^binicBbiH MernoK BcaeflCTBHe cHJibHoro paapacTaHHH xajia- 
3ajibHOH nacTH Hyueaayca b cbjbh c npeo6pa30BaHneM aHaTponHoro ceMS3a4aTKa b aM- 
4)HTponHbiH (Wilms, 1980). 

B KanecTBe noKa3aTeaa HanpaBJieHHOCTH TpaHcnopTa MeTa6ojiHTOB HaMH npe/yia- 
raeTca Hcnojib30BaTb /umaMHKy ruiacTH4ecKnx BemecTB b oTncJibHbix TKaHHx ceMjna- 
4aTKa. H3MeHeHHH b xapaKTepe nociynjieHHa BemecTB npoHexo^aT bo BpeMH cia^HH 
CTpyKTypHO-(J)yHKUHOHaJlbHOH nepeCTpOHKH (KpHTH4eCKHX CTaflHH) H KOppeJUITHBHO 
CBS3aHbi c thhom ceMjnanaTKa h CTpoeHHeM ero OTflejibHbix 3JieMeHTOB (Shamrov, Ani¬ 
simova, 2003a). PeiVJibTarbi rncTOXHMH4ecKoro Hccae^oBaHita CBH^eTenbCTBVHDT o tom, 
4to bo BpeMfl flH(J)4)epeHuHauHH apxecnopHajibHoil kjictkh npeauiecTBeHHHKH HymieH- 
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Phc. 2. riyTH nocrynjieHHJi BemecTB b ceMjnanaTKH pa3JiHHHbix pacTeHHH. 

1 — nocTyiuieHHe MeiaCojiMTOB H3 npOBoaamero nyHKa qepe3 iioCTavteHT (rHnocTa3y, comacHo npeacTaBJieiiHflM bbto- 
poB) h aajiee aHTHnonbi y Agave parni (6oJibUiHe CTpcJiKH); bo3mo>kho h Bxo>K.neHHe eemeCTB H3 kjictok Hyuejuyca ne- 
pe3 ueHTpajibHyio KJiency (MajieHbKHe CTpe;iKH); BOKpyr BHyTpeHHero HmeryMeHTa, a Taicwe b ocHOBaiiHH HHTeryMeHTOB 
M Hyue;iJiyca 4>opMHpycTC« mouihmv! cjioh KyrHkyjiw (no: Tillon, Mogensen. 1979); 2, 3 — ocHOBHbie nym nepeaBHHceHHH 
ypaHHHa b ceMjmnaTKe Polygonum capitatum h Nivotiana tahacum (no: Mogensen, 1981b). a — aHTWioaa, k — KyTHKy- 
jia..w — MHKpomiJie, tt a — HHTHaTbiM annapaT, nc — nocTaMCHT, c — cwtepni/ia, \\ k — uempajibHaa KJieTKa, » — afme- 
KJieTKa. OcTanbHbre oboaHaneHUJi te we, hto h Ha pwc. 1 . 


HOBbix khcjiot, 6ejiKOB, nojiHcaxapHaoB HMeioTCH b ruiaueHTe h, BepoaTHO, nocTyna- 
k»t bo Bee tk3hh npHMopflHH ceMjnanaTKa (llIaMpoB, 1990, 1999a; Anisimova, Sham- 
rov, 1992; Shamrov, 1992, 2000; IUaMpoB, HmcnTHneBa, 1992; UlaMpoB, Ahhchmob3, 
1993a). 

flo o6pa30BaHHH TJOKefi npoKaMOnajibHbix kjictok (HanpwMep, b KpaccHHyuejuiHT- 
hom ceMH3a4aTKe Luzula pedemontana Ha CTa/iHH cijjopMHpoBaHHoro MeracnopouHTa, 
a b TeHyHHyueJuiHTHOM ceMsnanaTKe Gentiana cruciata — nocne 3aBepniCHHH Meracno- 
poreHe3a) MeTa6o;iHTbi npoaojmaiOT nociynaTb bo Bee (})opMHpyiomnecH CTpyicrypbi h 
H aKanilHBajOTCH B HHX B OojIbIHHX KOJlHHeCTBaX. B KpaCCHHyueJIIlSTHOM CeMB3aHaTKe 
L. pedemontana b nepwon MeracnoporeHe3a xaK paHee HaKonneHHbie, TaK h BHOBb no- 
cTynaioiune BemecTBa npeHMymecTBeHHO pacxonyiOTCH. 3 to, BepoaTHo, CBinaHo c npe- 
IieCCaMH pOCTa H HHTeHCHBHblMH neneHHHMH KJieTOK B MeCTaX (J)OpMHpOBaHHH CTpyKTyp 
ceMH3a4aTKa, OTJioiKeHHeM Kajui03bi b MeracnopouHTe h B03HHKaioinnx Meracnopax. 
OnHaKO c Ha4anoM pa3BHTHH 3aponbimeBoro MeuiKa, Kor^a (JiopMHpyioTca nojmyM h 
npoBonamHH nynoK c 3JieMeHTaMn (juiosMbi h KCHJieMbi, MeTaOojiHTbi BHOBb HaKanjiHBa- 
H3TCH B C0M3TH4eCKHX TK3HBX CeMH3a4aTKa. 

B TeHyHHyuejmBTHOM ceMmanaTKe G. cruciata c HananoM o6pa30BaHHH 3aponbiuie- 
Boro MeuiKa, Korna pa3pymaeTCH Hyuejuiyc h cj)opMnpyioTCH tjokh npoKaM6HajibHbix 
KJieTOK h HHTeryMeHTajibHbiil TaneTyM, nponcxonuT nepepacnpejieJieHHe b nocTyraie- 
hhh MeTa6ojinTOB. KaK no npoKaMOHajibHbiM KJieTKaM H3 njiaueHTbi, TaK h h3 6ojib- 
uiHHCTBa coM3TH4ecKnx TKaHefi cexunanaTKa BemecTBa nepeMemaioTCH b 3aponbiuie- 
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Phc. 3. Bo3Mo>KHbie nyrn nocTynjieHHfl BemecTB b KpaccHHyuejuniTHMM ceMJnanaTOK Luzula pedemontana 

(no: UJaMpoB, AHHCHMOBa, 19936). 

1 — 6 — CTajHH pa3BHTHfl ceM«aMaTKa. e u — BHyTpeHHHH HHTeryMeHT, hu — Hapy>KHbiH HHTcryMew. nd — noAHyM. 
n m — napHeTajibHaa TKaHb. OciaabHbie otxnnaHeHHfl Te jkc, mto h wa pwc. 1 h 2. 

Bbifi MeuiOK, o neM CBHaeTeabCTByeT yBeaHneHwe b HeM KpaxMana h 6eaKOB. B KpaccH- 
HyuejiJiHTHOM ceMS3aHaTKc L. pedemontana 3Ta oco6eHHOCTb BbiHBJiaeTCH TOJibKO nocjie 
onuoflOTBopeHHJi: k CTaaHH paHHero rao6yaapHoro 3apoflbiuia BemecTBa HanHHaiOT no- 
CTynaTb npeHMymecTBeHHO b 3apoabim h 3HaocnepM. 

B MeflHOHyueJuiHTHOM ceMB3a4aTKe Gagea stipitata, xapaKTepn3yiomnMCH xoporno 
pa3BHTWM npoBo^aiUHM ny^KOM, b TeneHHe Mefio3a h Ha paHHHx CTaanax 4>opMHpoBa- 
hhh 3apoflbiuieBoro MeuiKa accHMiinuHTbi H3 npoBoaaiaero nynKa aKKyMyanpyiOTCH b 
6oabuiHHCTBe CTpyKTyp ceMjnanaTKa. B npouecce 3aBepuieHHa MeraraMeToreHe3a Be- 
mecTBa Hcne3aioT H3 HHTeryMeHTOB, patj)e h 4>yHHKyayca, oaHaKO ochobhoh iiotok Me- 
Ta6oaHTOB b 3apoabimeBbiH MeuiOK npoaoaxraeT ocymecTBJMTbcx nepe3 npoBoaamHH 
nyHOK, o neM CBHaeieabCTByioT BbicoKHe ypoBHH coaepwaHiix 6eaKOB h aeKCTpHHOB 
b xaaa3e. KaK HaKonHHiiiHeca paHee b TKaHax, Tax h BHOBb nocTynaiouiHe nepe3 npo- 
BoaamHH nynoK MeTa6ojinTbi, 3aTeM o6Hapy»cnBaiOTca Ha nym caeaoBaHHH b 3apoaw- 
rneBbiH MeuiOK — b ranocTa3e h ueHTpaabHOH Hacra nocTaMeHTO-noaHyMa (UlaMpoB, 
1999a). 

Bo Bpewa MeracnoporeHe3a b MeaHOHyueaaaTHOM ceMjnanaTKe Gymnadenia conop- 
sea, b KOTopoM He aHcJxJjepeHUHpyeTca hh npoBoaxmHH nynoK, hh npoKaM6HaabHbie 
KaeTKH, MeTa6oaHTbi H3 naaueHTbi aKKyMyaHpyioTca b 6oabiiiHHCTBe TKaHefi ceMH3a- 
naTRa. OaHaKO c HanaaoM pa3BHTna 3apoabimeBoro MeuiKa h oco6chho nocae aecTpyx- 
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Uhh HapyacHbix KJieTOK rHnocTa3bi BemecTBa nocTeneHHo nepeMemaioTca b 3apoflbime- 
Bbifi MeiuoK nepe3 nocTaMeHT (IUaMpoB, HnxnTHneBa, 1992). 

BbicKa3aHO npeanojioxceHne, hto b TeHynHyuejuwTHOM ceMa3anaTxe (pnc. 1, 1 —7) 
b pa3BiiBaK>mnfica 3apoflbnneBbin MeuiOK N-MeTa6ojinTbi nocTynaioT npenMymecT- 
BeHHO no 3nn^epMe ceMsnanaTxa, HHTeryMeHTajibHOMy TaneTyMy h rnnocTa3e, a C-Me- 
TaSojiHTbi — npeHMymecTBeHHO no xneTxaM npoxaM6nanbHoro Taxca h rnnocTa3bi 
(IUaMpoB, 1990). Bo3moxcho, o t3kom xce nocTynneHnn MeTaSonnTOB (pnc. 2,2, 3) cbh- 
^eTenbCTByeT nepeMemeHne (JniyopoxpoMa H3 (JiyHnxyjiyca xax b xajia3ajibHyio, Tax h 
MHK ponnJiapHyio nacm c<J)opMHpoBaHHoro ceMrnanaTxa y HexoTopux pacTeHnn (Mo- 
gensen, 1981b; Zhang Zhen-jue, Zheng Guo-ji, 1988). B xpaccnHyuenjiaTHOM ceM33a- 
naTKe c xopoino mnJxJiepeHuiipoBaHHOH npoBO^amen cneTeMOH (pnc. 3, /— 6) MeTaSo- 
jinTbi H3 n.naneHTbi nocrynaioT b 3apo^bimeBbin Meinox n oxpyxcaiomHe Txami, rnaBHbiM 
o6pa30M, no npoBomtmeMy nynxy nepe3 cncTeMy cneunajin3npoBaHHbix TxaHen (UlaM- 
pOB, AHHCHMOBa, 19936). 

CornacHO npeacTaBJisHnaM T. B. EaTbirnHon (1984), b 3aBa3H n ceMa3anaTxe cy- 
mecTByeT Hecxonbxo nyTen TpaHcnopTa BemecTB, xoTopue Moryr MeHaTbca n ocymecT- 
BJiaTbca pa3HHHHbiMH cTpyxTypaM h . Ha ocHOBaHnn aHajiH3a HMeioiunxca aaHHbix n pe- 
3yJibTaTOB H3yneHHa ceMa3anaTxa y Nelumbo nucifera n Triticum aestivum (BaTbirnHa, 
Heony6jiHKOBaHHbie aaHHbie) 6biJio c^ejiaHo npeanonoaceHne, hto cymecTByeT no xpaK- 
Hefl Mepe Tpn Tnna TpaHenopTa: aHnxanbHbin, 6a3ajibHbin h jiaTepanbHbin. Ha pa3Hbix 
cTa^nax pa3BHTna o^hh h 3 nyTen TpaHcnopTa MoaceT AOMHHnpoBaTb, a y OT^enbHbix 
pacTeHnn oTcyrcTBOBaTb coBceM. Bee 3to b 3HaHHTejibHon cTeneHii onpe^ejiaeT xon 
cnoporeHe3a n ran 3apom>mieBoro Mernxa. 


n>TH nocTyn.ieHHH BemecTB b 3 apoibiineBbiii MeuiOK 

3HaHHTejibHaa nacTb pa6oT, rjiaBHbiM o6pa30M yjibTpacTpyxTypnwe nccneflOBaHna, 
nocBameHa nepeHOcy MeTa6ojinTOB HenocpeacTBeHHO H3 TxaHen ceMa3anaTxa b 3apo- 
abiineBbiH MeuiOK. B xneTxax 3apoflbimeBoro Mernxa (JjopMnpyioTca BbipocTbi cTeHox, 
KOTopue yBejiHHHBaiOT noBepxHOCTb njia3ManeMMbi n nrpaioT BaacHyio ponb b TpaHC- 
MeM6paHHOM nepeHOce BemecTB, Bbinojmaa <J)yHxunio a6cop6nnn n cexpeunn (Jen¬ 
sen, 1965; Maze, Lin, 1975; Folsom, Peterson, 1984; Vijayaraghavan et al., 1988b, c; 
Summer, 1989; Phnom, 1992, n ap.). BpeMa noaBJieHna BbipocTOB b cTeHxax 3apoabi- 
meBoro Memxa BapbnpyeT n xoppeanpyeT c HanajiOM ncHe3HOBeHna 3anacHbix BemecTB 
H3 oxpyacatomnx xaeTox Hyueruiyca n HHTeryMeHTa jih6o c aereHepaunen- 3 thx xne- 
tox (Schulz, Jensen, 1968, 1969, 1977; Hardham, 1976; Fougere-Rifot, 1978; Kudlicka 
et al., 1981; Tilton et al., 1984; Vijayaraghavan et al., 1988a, b; Johansson, Walles, 1994, 
n ^p.). 

B HHTaHHH 3apoflbimeBoro Memxa Baaoryio ponb nrpaioT aHTHno^bi, xoTopwe o6na- 
aaiOT pa3JiHHHbiMH (jjyHxnnxMH: a6cop6unn, TpaHcnopTa MeTa6ojinTOB n cnHTe3a pa^a 
BemecTB (cm.: Lotscher, 1905). Jinn 6ojibinnHCTBa pacreHnn xapaxTepeH 6a3ajibHbin 
TpancnopT (nepe3 aHTnnom>i) nocTyrnieHna BemecTB b 3apoAbiineBbin Memox (Mikul- 
ska, Rodkiewicz, 1967a, b; Jalouzot, 1983; Willemse, Van Went, 1984, n flp.). 06 3tom 
cBHjreTejibCTByeT He TOJibxo Hajinune BbipocTOB ctchox b xana3ajibHon nacTn xneTox 
(pnc. 4, /), ho n npncyTCTBne MeTa6ojinHecxn axTHBHon unTonjmMbi, xoTopaa co- 
^epXCHT xopoino pa3BHTbIH 3HflOnJia3MaTHHeCKHH peTnxyjiyM (3P), 6oJlbIIIOe XOJIHHCCT- 
bo pn6ocoM, MHTOxonapnn, ahxthocom h nnacTnn (Diboll, 1968; Newcomb, 1973a, b; 
Maze, Lin, 1975; )KyxoBa, CoxojioBcxaa, 1977; Wilms, 1981; Chitralekha, Bhandari, 
1991). rncToxHMHHecxne peaxunn yxa3biBaiOT Ha Bbicoxyio axTHBHOCTb pa^a 4>ep- 
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Phc. 4. FlyTH nocTynjieHHS BemecTB b 3apoflbiuieBbiH MemoK. 

I — oco6eHHOcrn CTpocHHJi aHTHnoj y Aconitum napellus jinn ocymeCTB-ieHna 6a3a;ibHoro rpancnopTa (no: )f(yKOBa, 
CoKoJioBCKa«, 1977); 2 — 4 — jiaTepajibHbm nyn» TpaHcnopTa qepe3 uempajibHyK) KJiency y Jasione montana, MHKponw- 
jwpHa* nacTb CHHeprua noicpwTa tojictum cnoeM KyTHKyjiu (no: Berger, Erdelska, 1973); 5 — amiKaJibubifi ipaiicnopT 
qepei CHHeprH^y y Gossvpium hirsutum (no: Jensen, 1965); 6 — 10 — jiaTepajibHbiM h SasanbHbiM nyTH rpaHCnopTa y Beilis 
perennis (no: Engell. Petersen, 1977); 11 — oaianbHbiH h aniiKa.ibHbiM nyrn rpaHCnopTa y Linaria bipartita (no: Kallara- 
ckal, Bhatnagar, 1981). e — aaKyonb, — BbipocTbi KJieTOHHoH o6ojiohkh, ko — KJieTOHHaa o6ojioik&. Mm — mhto- 
xoHJipHJt, h — Hyue;uiyc, n — nnaiManeMMa. m — nnacTHna, hm m — napaMypanbHoe Te.no, (fin — (J>parMeHT KyTHKyjibi, 
3 n — aKCTpauejuiKwiapHoe npocipaHCTBo, 3 p — 3Haonna3MaTMqecKHH peTHnynyM. OcTanbHbie oo03HaqcMH« Te >Ke, hto 

m wa pwc. 1—3. 
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MeHTOB (nepoKCHfla3a, (J)occ{)opHJia3a, nnToxpoMOKCHAa3a h Ap.) b uHTonjia3Me aHiimoA 
Zephyranthes rosea h Lagenaria vulgaris (Malik, Vermani, 1975). Y Nicotiana taba- 
cum b aHTHno^ax o6Hapya<eHa <J>oc4>aTa3Haa aKTHBHOCTb, CBa3aHHaa c njia3MaTH4ecKoii 
MeM6paHOH (Mogensen, Poliak, 1982). ripw H3yneHHH nepeMemeHHa hohob a<eAe3a 
b ceMH3anaTKe Hemerocallis middendorffii var. esculenta 6biJio o6HapyaceHO, hto b pa3- 
BHBaiomeMCfl 3apoB.bimeBOM MeuiKe npoAyKTbi, coAepacamHe >Kejie3o, BbiaBAaiOTca nep- 
bhmh b uHTonjia3Me aHranofl (Sato, 1986). 

npH paccMOTpeHHii jiaTepajibHoro TpaHcnopTa (nepe3 neHTpanbHyio KJieTKy), KaK 
npaBHJio, o6cya<AaeTca Bonpoc o pojw KyTHKyjibi, KOTopon OTAeAaeTca HHTeryMeHT hah 
HyueJiJiyc ot 3apoAbimeBoro MeuiKa. 3TOMy (J)aKTy yAeAaeTca BHHMaHHe ocooeHHO npn 
BblABACHHH B3aHMOCB33eH MOKfly 3HAOTejlHeM H 3apOAbIUieBbIM MeiliKOM. ToJlIUHHa Ky- 
THKyjibi BapbwpyeT Ha pa3AUHHbix ynacTxax h H3MeHaeTca b xo^e pa3BHraa ’jhaotcahh 
(FIjihcko, 1971; Newcomb, 1973a, b; Erdelska, 1975, hapO- CnHTaeTca, hto nepeAOnAO- 
AOTBopeHneM KyTHKyAa CTaHOBHTca npepbiBHCToft, BCAeACTBHe Hero B03HHKaeT AonoA- 
HHTeAbHbiH nyTb nocTyriAeHHH BemecTB b 3apoAbimeBbiH MernoK (pwc. 4, 2 — 4). HccAe- 
AOBaHHe, npoBeAeHHoe Ha Saintpaulia ionantha, noKa3aAO, hto BOKpyr 3apoAbimeBoro 
MeuiKa b KAeTKax HHxeryMeHTaAbHoro TaneTyMa (npeHMymecTBeHHO Ha nAa3MaAeMMe) 
HaKaruiHBaeTca aAeH03HHTpH<J>oc4>aTa3a Ana ocymecTBAeHHa nepeHoca BemecTB b 3apo- 
AbimeBbiH MemoK (Mogensen, 1981a, 1985; Mogensen, Rossiter, 1982). 

YnacTHe cHHepnw b cHa6a<eHHH 3apoAbimeBoro MeuiKa riHTaTenbHbiMH BemecTBa- 
mh (annKaAbHbiH THn TpaHcnopTa) AHCKyrapyeTca b AHTepaType. Oahh aBTopw npeAno- 
AaraiOT, hto cHHeprHAbi noruoiuatoT BemecTBa H3 oKpyacaiomHx TKaHefi ceMa3anaTKa 
(Jensen, 1965; Schulz, Jensen, 1968; Newcomb, 1973a, b; Jalouzot, 1975; Folsom, Peter¬ 
son, 1984; Vijaraghavanetal., 1988a, b; Summer, Caeseele, 1989, n ap ) (pnc. 4,5). FIoa- 
TBepacACHneM 3Toro aBAaeTca HaKonneHne BemecTB, BKAionaiomHx paAHoaKTHBHbifi 
yrnepoA, b CHHeprHAax Zephyranthes drummondii (Coe, 1954). Y Oryza saliva npn yAb- 
TpaUHTOXHMHHeCKOM HCCAeAOBaHHH o6Hapy>KeHO BXO)KAeHHe HOHOB KaAbUHa B CHHe¬ 
prHAbi, npHneM nepeA onAOAOTBopeHHeM hx coAepa<aHne 6mao 6oAbmHM b khtakthoh 
cHHeprHAe, a bo BpeMa onnOAOTBopeHna — b AereHepnpyiomeH cHHeprHAe (Yu et al., 
1999). /(pyrne aBTopu OTpnuaioT Tpo<J)HHecKyio (JiyHKimio CHHeprHA (Diboll, Larson, 
1966; Fougere-Rifot, 1975; Mogensen, Suthar, 1979, hap)- npoTHBonoAoacHbie tohkh 
3peHHa Ha poAb CHHeprHA b TpaHcnopTe BemecTB b 3apoAbimeBbiH moiiok o6ycnoBne- 
Hbi, Bepoarao, TeM, hto CHHeprHAbi pa3AHnaiOTca no cTpoeHHio (c THnHHHbiM h mo- 
AHiJiHUHpoBaHHbiM ranaMH HHTHaToro annapaTa, 6e3 HHTHaToro annapaTa) h, cacao Ba- 
TeAbHO, MoryT BbinoAnaTb pa3AHHHbie (JiyHKUHH (Willemse, Van Went, 1984; Vassilyev, 
Lobkov, 1990; Shamrov, 1991; FLaiom, 1992). Mo>kho npeAnoAoacHTb 3 (JiymcnuH mrr- 
naToro annapara b CHHeprHAax: 1. B Kpaccn- h MeAHOHyneAAaTHbix ceMa3anaTKax c xo- 
pomo pa3BHTbiM HyuennycoM HHTnaTbiH annapaT ocymecTBAaeT npeHMymecTBeHHO 
a6cop6npyiomyio (JiyHKHHio nHTaTenbHbix BemecTB H3 OKpyacaiomHx kactok napue- 
TaAbreoH tk3hh hah aoato coxpaHaiomeroca HyueAAyca b CHHeprHAbi. B TeHyHHyneA- 
AaTHbix ceMa3aHaTKax c 3<JieMepHbiM HyneAAycoM 3Ta (JiyHKUHa b 3apoAbimeBOM MeuiKe 
AO OnAOAOTBOpeHHa CTaHOBHTca B03M0ACH0H AHlHb npH o6pa30BaHHH npepbIBHCTOH 
KyTHKyAbi b o6AacTH KOHTaicra CHHeprHA c KAeTKaMH HHTeryMeHTa, name Bcero shao- 
TeAHa, ah6o BpeMa ocymecTBAemia a6cop6npyiomeH (JiyHKniiH CMemaeTca Ha nepnoA 
nocae OnAOAOTBOpeHHa b cuynae AAHTeAbHoro coxpaHeHHa hht3kthoh CHHeprHAbi h 
npeo6pa30BaHHa ee b raycTopnaAbHbiH opraH hah pa3BHTna MHKponHAapHoro 3hao- 
cnepMaAbHoro raycTopna Ha Mecre npoBH3opHbix CHHeprHA. 2. KaK TunHHHbin, Tax h 
MOA mJmnHpoBaHHbiH HHTnaTbiH annapaT, BepoaTHo, o6ecnenHBaeT npneM nbunmeBOH 
TpySKH h nonaAaHHe cnepMHeB b anneicneTKy h neHTpaAbHyio rnieTKy. 3. HHTnaTbiH 
annapaT, npeHMymecTBeHHO MOAwJmnHpoBaHHbiH, cnyacHT B KanecTBe Aeno 3anacHbix 
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BemecTB yrneBOnHOH hjih 6cjikoboh npnponbi ajih o6ecneneHHH nHTaHHeM 3aponbima 
Ha caMbix paHHHx cTannax ero pa3BHTH« (Shamrov, 1991). 

JJnn MHorax pacTeHHH KOHCTampyeTCH, Kax npaBHJio, coneTaHHe pa3nHHHbix ranoB 
TpaHcnopxa. ConeTaHHe 6a3ajibHoro h amiKajibHoro TpaHcnopTa oSHapyaceHO y Gossv- 
pium hirsutum (Jensen, 1965), Capsella bursa-pastoris (Schulz, Jensen, 1968), Zea mays 
(Diboll, 1968), Helianthus annum (Newcomb, Steeves, 1971; Newcomb, 1973a), Agave 
partyi (Tilton, Mogensen, 1979), Linaria bipartita (Kallarackal, Bhatnagar, 1981) h, bo3- 
mohcho, y Vanillaplanifolia (Zhang Zhen-jue, Zheng Guo-ji, 1988), 6a3anbHoro h JiaTe- 
panbHoro — y Jasione montana (Berger, Erdelska, 1973; Erdelska, 1975) h Beilis pe- 
rennis (Engell, Petersen, 1977) (pHc. 4, 6 — 11). 

OflHH nyrb nocTyruieHHa BemecTB b 3aponbimeBbiH MeuiOK obHapyaceH Jinuib y He- 
KOTopbix pacTeHHH. JlaTepajibHbiw TpaHcnopT npennonaraeTca y Aquilegia formosa (Vi- 
jayaraghavan et al., 1972) h Galanthus nivalis (HimmopoBa h np-, 1988), a anHKanbHbiit 
TpaHcnopT — y Epilobium hirsutum h Chamerion angustifolium (TBHnaBa, 1985, 1986). 
y Nelumbo nucifera (Chochia et al., 1992) narepanbHbiH nyrb TpaHcnopTa BemecTB b 3a- 
ponbiuieBbiH MeuiOK cMeHaeTca nocne onnonoTBopeHHH 6a3ajibHbiM nocne Toro, Kax aH- 
THnoflbi CTaHOBaTca MHOroanepHbiMH h yBenHHHBaeTca hx hhcjio no 7—8. 

OpHrHHajibHyio TOHKy 3peHHa Ha ynacrae cnHeprnn h aHranon b nepeHoce BemecTB 
b 3apoflbiuieBbiH MeuiOK BbiCKa3ajra T. A. Flniom (1992). OHa o6Hapy5KHJia, hto CHHep- 
riinaM ohhhx pacTeHHH cBOHCTBemia uHcTepHOHnHaa (JiopMa 3P, onpenenmoiuan 6en- 
KOBbiH oSmch, a CHHeprnnaM npyrux — TpySuaTaa (JiopMa 3P, onpenemnomaa jih- 
nHflHbiii o6mch. 3HaHHTenbHoe pa3BHTtie 3P b cimepranax CBa3aHO, no ee mhchkhd, He 
c cHHre30M h ceKpeuneii KaKHx-jiubo BemecTB, a c ero ynacraeM b «nepepa6oTKe» MeTa- 
6 ojihtob, nocTynaiomHx b cHHeprnnbi H3 OKpyacaiomHx kjictok ceMa3anaTKa. Y mhothx 
pacTeHHH BbiaBJieHO conpaaceHHoe pa3BHTue ohhoh h toh ace (JjopMbi 3P b cHHeprnnax 
h aHTHnonax, hto CBHneTenbcTByeT o tom, hto h CHHeprnnbi, h aHranonbi BOBneneHM 
b npopecc noniomeHHa BemecTB. CornacHO HccnenoBaHHaM pana aBTopoB (Neumann 
et al., 2003), HMnopT SejtKOB H3 3P KiieTKH b HanpaBJieHiiH nnaBManeMMbi hjih KJieroH- 
hoh CTeHKH CBa3aH c (JjyHKUHOHHpoBaHHeM annapaTa Tojibnacn. 

CymecTByeT Taxace TOHKa 3peHHa (Folsom, Cass, 1986; Vijayaraghavan et al., 1988a; 
Belyaeva, 1990), hto cTeHKa 3aponbmieBOro Memxa (JjyHKUHOHHpyeT xax emiHbiH ano- 
ruiacT ana MeTa6onHTOB H3 OKpyacaiomHX TKaHeil. FIoBepxHOCTb 3aponbimeBoro Memxa 
BbinonHaeT (JiyHicmuo ceneKTHBHoro 6apbepa: b 3apoabimeBbiH MemoK npoHHKaioT Tonb- 
ko Bona, HOHbi HeopraHHHecKHx BemecTB h HeKoropbie HH3KOMoneKynapHbie opraHnne- 
CKHe BemecTBa, Torna xax BbicoKOMoneKynapHbie coeaHHeHHa cHHTe3HpyiOTca Heno- 
cpencTBeHHO b 3apoabimeBOM Memxe (Belyaeva, 1990). 


nyra nocTynjieHHH BemecTB b pa3BHBaiomeecH ceMH 

JJeTanbHbie aaHHbie no ocoSeHHOcraM TpaHcnopTa BemecTB b pa3BHBaiomeMca ce- 
MeHH ManoHHcneHHbi h KacaiOTca rnaBHbiM o6pa30M 3aBepmaiomHx cTaanh co3peBaHHa 
ceMeHH (Marinos, 1970; Rost, Lersten, 1970; BHgnicourt, 1984; Thome, 1985; Shannon 
et al., 1986; Folsom, Cass, 1986; Wittich, 1998). 

y Ranunculus sceleratus (Chitralekha, Bhandari, 1991) KaK b c(J)opMHpoBaHHoM ce- 
Ma3aHance, Tax h cpa3y nocne onnoaoTBopeHHa 6a3anbHbiH nyTb TpaHcnopTa MeTa6onn- 
tob aBnaeTca aoMHHaHTHbiM: BemecTBa H3 npoBonamero nynxa noerynajoT cHanana b 
xana3anbHyio 30Hy Hynennyca, a 3aTeM anonnacTHHecKH nepe3 KneroHHbie ctchkh Kpyn- 
Hbix xopomo nmJxJiepeHUHpoBaHHbix h nonro coxpaHaKminxca aHTHnon b 3HnocnepM h 
3aponbim. Kax noKa3ann Hamn nccnenOBaHiiH (UJaMpoB, Ahhchmob3, 19936), y Luzula 
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Phc. 5. Bo3MO>KHbie nyTH nocTyrmeHH* BemecTB b ceM*. 

/ —5 — pa3BHBa»omeecJi ceMfl y Luzula pedcmorttana (no: LUaMpOB, AHucuMOBa, 19936), 6 — ceMfl Ha ctsuhh cepneHKo- 
BMjiHoro 3apojbima y Polygonum aviculare (no: Lonay, 1922). 7 — 3penoe ceMS y Nuphar lutea (no: LUaMpOB, 1998). j — 
3apojbiiu, nep — nepucnepM. y k — y3Kne KJieTKii Hyuennyca, 3 — amiocnepM. 3 h — 3muepMa Hyuexiyca. Ocra.ibHbie 

o6o3HaHeHMfl Te >Ke, hto h Ha pnc. 1—4. 


pedemontana noc.ie onnoAOTBopeHHa, ocooeHHO b nepHOfl 3HrOTOreHe3a, nponcxoAHT 
HHTeHCH(J)HKauna TpaHcnopTa BemecTB (pnc. 5, /). Co ctbahh 2-KJieTOHHoro npo3M6- 
pHo HaHHHaioTca aKTHBHbie npoueccw AecTpyxipni Hyue.xiyca h BHyTpeHHero HHTery- 
MeHTa h b pa3BHBaiomeMca ccmchh ycTaHaBJiHBaeTca 2 nyra nocTyruieHHa MeTa6oaH- 
tob — 6oaee HHTeHCHBHbiH 6a3anbHbiH: nepe3 npoBOAamHH riynox, rHnocTa3y, noan- 
yM, aHTHnoflbi h 6a3ajibHyio KaMepy 3HAOcnepMa b MHxponHjiapHyio KaMepy snaocnep- 
Ma (co6ctbchho 3HflocnepM) h MeHee HHTeHCHBHbiH anHKajibHbin: nepe3 napHeTajibHyio 
TKaHb H3 oxpyjxaiomHx KJieTOK Hyuejiayca b pa3BHBaiomHHca 3apoflbim, 6a3ajibHaa 
KJieTKa KOToporo cHaSaceHa moluhoh nojiHcaxapHAHOH oSojiohxoh c npoTySepaHuaMH 
(pwc. 5, 2). 

K CTaAHH rao6yjiapHOro 3apoAbiiua y L. pedemontana npoHcxoaaT, BepoaTHO, chh- 
5KeHHe HHTeHCHBHOCTH noToxa h Gonee 3aTpyflHHTejibHoe noeryruieHHe BemecTB H3 npo- 
BOAamero nynxa, Bbi3B3HHoe jihthh<J) nxaimefi ctchok h HaxoniieHHeM TaHHHOB b KJieTKax 
THnocTa3bi (pnc. 5, 5). Taxon bmboa Ha ochob3hhh yjibTpacrpyxTypbi HccaeAOBaHHH 
6bm c^eJiaH paHee, HanpHMep, w la Delphinium camptocarpum (Belyaeva, 1983). B xo^e 
AajibHeftmero pa3BHTHa ceMeHH iiotoxh MeTa6ojiHTOB xax b 3HAOcnepM, tax h 3apoflbim, 
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bo3mo>kho, BbipaBHHBaioTca h oSecnenHBaioTca npeHMymecTBeHHO pecypcaMii caMoro 
ceMeHH. Ilpw 3Tom npeamecTBeHHHKH 6 ejiKOB TpaHcnoprapyiOTCfl, no-BH^HMOMy, no 
coxpamnomeHCH annaepMe Hyneaayca, b kotopoh, a Taicace b 3apoabiuie HaKanaHBaiOT- 
ca 6 ejiKH (pnc. 5, 4, 5). TpaHCnopT BemecTB nepe3 annaepMy Hyneaayca (pnc. 5, 6) 6 bia 
onncaH paHee: BemecTBa H3 snnaepMbi nepeMeinaiOTca b 3apoflbim y Polygonum avicu- 
lare (Lonay, 1922) jih6o b jHaocnepM y Oryza sativa (Oparka, Gates, 1981; Ellis, Chaf- 
frey, 1987). V Nuphar lutea Ha cTaann 2— 4-KJieTOHHoro npo3M6pno HaMH oGHapyaceHO 
o6pa30BaHne b jiaTepajibHoft o 6 aacTH Hynejuiyca 2 — 3 caoeB y3KHx kjictok, aBaaiomHx- 
ca npoaoaaceHHeM kjictok nojjnyMa h jjoxojjhlljhx ao napHeTaubHofi tk3hh (pnc. 5, 7). 
TaKHM o6pa30M, b Hyneaayce (JiopMHpyeTca oco 6 aa «nepHc[)epHHecKaa npoBojjamaa 
cHCTeMa», cB33aHHaa qepe3 rnnocTa3y c HpoBoanmiiM nynKOM ceMa3anaTKa n ocymecT- 
Bjiaioinaa xpaHcnopj BemecTBa b pa3BHBaiomHHca 3apoabim (HlaMpoB, 1998). y Tro- 
paeolum majus 6 biao BbiaBJieHO, hto kjictkh nojiBecxa Ha rao 6 yaapHOH CTaann xapaK- 
TepH3yioTca bmcokhm coaepacaHHeM nepOKcnaaihi. Co cTajjHH cepaenKa aKTHBHocTb 
3toto (JiepMeHTa OTMenaeTca jmuib b KJieTKax cooctbchho 3apojjbiuja, hto, BepoaTHO, 
cBHjjeTejibCTByeT 06 H3MeHeHHH nyra TpaHcnopTa MeTa 6 ojmTOB b pa3BHBaiomHHca aa- 
pojjbiui: BemecTBa nocrynaiOT anonaacTHnecKH nepe3 annaepMy 3apoflbmia H3 OKpy- 
/KajouiHx KJieTOK 3HjjocnepMa, a He nepe3 cycneH3op (Singh et al., 1979). 

CoraacHO HecJiejtOBaHHHD Wittich (1998), pacTBopnMbie yrjieBojjbi nocae onaoao- 
TBopeHna HanpaBJiaiOTca b (JjopMiipyjomyioca ceMeHHyio Koacypy, 3aTeM b annocnepM 
h 3apojjbiin ( Gasteria verrucosa) jih6o HenocpejjCTBeHHO b 3HjjocnepM, a 3aTeM 3apo- 
Abirn (Zea mays). Y Pisum sativum 6bmo ooHapyaceHO, hto nocTtjinoaMHbiH CHMnaacra- 
necKHH TpaHcnopT MeTa6ojiHTOB H3 npoBoaamero nywKa pa3BHBaiomeroca ceMeHH xa- 
paKTepeH npexcae Bcero ana kjictok napeHXHMbi ceMeHHofi Koacypw. MeacKaeTOHHbie 
npocTpaHCTBa 3thx kjictok 3anojiHeHbi pacTBopaMH pa3AHHHbix BemecTB, hto o6jierna- 
eT hx aH<J)4)y3Hio H3 MecT pa3rpy3Kii b HanpaBJieHMH ceMaaoaeii 3apoat>ima (Van Don- 
gen et al., 2003). y stoto ace BHaa paHee 6biao noKa3aHO, hto cBoOoaHbie aMHHOKHcao- 
Tbi, OejiKH, reKC03a h pa3JiHHHbie (JiopMbi (JjociJiQpa nociyHaioT H3 BHyrpeHHero nmery- 
MeHTa b noaocTb 3apoabimeBoro Menixa, raaBHbiM o6pa30M b ceMaaoaH 3apoat>ima 
(Murray, 1979). 

TpaHcnopT accHMHJiaTOB b HanpaBJieHnn noTpeojiaiouinx TKaHen (MepncTeMbi, 3a- 
nacaiomne tk3hh) o6ecneHHBaeTca b pacTeHnn chctcmoh aTTparnpyiomHx 30H (Penot, 
1965, 1966; KypcaHOB, 1976). Ha paHHnx cTaanax pa3BHTna, Koraa aHtJjtJjepeHnnpyioT- 
ca CTpyKTypbi ceMa3anaTKa, arrparHpyiomeH 30hoh, BepoaTHO, aBJiaeTca Becb ceMa3a- 
naTOK, 3aTeM — 3apoatnineBbiH MemoK, a nocae onaoaoTBopeHna — 3HaocnepM n 3a- 
poabiui, npn 3tom aTTparnpyiouiHe 30Hbi BOKpyr anaocnepMa h 3apoabiuia Moryr aencT- 
BOBaTb oaHOBpeMeHHO, b tom caynae ecan 3HaocnepM He noTpe6aaeTca pacTymHM 
3apoabimeM. 


Bo3MoacHbie npHHHHbi o6pa30BaHHH a6eppaHiHbix ceMtuanaTKOB h ccmhh 

A6eppaHTMbie (aaT. aberrans — OTKaomnomHHca) ceMa3anaTKH n ceMeHa xapaKTe- 
pH3yiOTCa OTKJlOHeHHaMH B (J)OpMe, CTpOeHHH H (JjyHKUHaX, HTO npHBOaHT K H3CTHHHOH 
aereHepannn naH noaHOMy hx oTMHpaHHio. Chhohhmh: a6opTHBHbie, aHOMaabHbie, 
cTepnabHbie ceMa3anaTKH h ceMeHa. 

BpeMa noaBaeHna aHOMajinii, hx xapaKTep h CTeneHb BbipaaceHHOcTH aBaaiOTca TaK- 
coHOcnenH(J)HHecKHMH, npn 3tom y pa3Hbix pacTeHHH aecTpyioiHH noaBepaceHbi pa3- 
aHHHbie crpyKTypbi. KaK yace 6biao otmchcho, npHHHHaMH hx B03HHKH0BeHHa Moryr 
6biTb HapyuieHHa b xapaKTepe nocTynaemia BemecTB. 
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CorjiacHO K. Ganeshaiah, R. Uma Shaanker (1992), TOJibxo oahh (JiaxTop — xapax- 
Tep TpaHcnopTa MeTaOonnTOB b ceMa3anaTxe — neacHT b ochobc cTepiunoauHH ceMaja- 
HancoB. B aSeppaHTHbix ceMsoanaTKax eme no onnoflOTBopeHna xneTXH xana3bi, hhtc- 
ryMeHTOB, Hyuejuiyca h rHnocTa3bi npHo6peTaioT MomHbie xajuio3Hbie oSojiohxh, hto 
npHBOflHT k H3MeHeHHio nyren TpaHcnopTa BemecTB b ceMa3anaTKe. 3anepHcxa jiH3Hca 
KJieTOK b anHKajibHOH nacra Hyuejuiyca npenaTCTByeT npoHHKHOBeHHio nbuibueBbix 
TpySoK b 3apo,abiLueBbiH MeuiOK ( Brassicaceae , Fabaceae, Poaceae, Rosaceae, Solana- 
ceae — Bingham, Hawkins-Pfeiffer, 1984; Open h np., 1985; Briggs et al., 1987; Oro- 
ponHHKOBa, 1989; Vishnyakova, 1991; 3HMHHUxaa, 1992; Ka3anxoBcxaa, 1992; FIo- 
jnoiuKHHa, 1993). Hcxona H3 3Toro 6mji npejyioaceH 3Kcnpecc-TecT nna BbiaBjieHHa 
T3khx ceMa3anaTKOB: CBeneHne xajui03bi ( Fabaceae , Solanaceae h up. — Vishnyakova, 
1991). B a6eppaHTHbix ceMa3anaTxax oTJioaceHne xajuio3bi HanmiaeTca b xajmajibHon 
oSnacTH h o6Hapya<HBaeTca 3aTeM b HHTeryMeHTe, Hyuejuiyce h Boxpyr 3apoflbiuieBoro 
Memxa. /laHHbie no aKKyMynannn xajui03bi b aSeppaHTHbix ceMa3anaTxax, oco6chho 
b xjieTxax rnnocTa3bi (b coneTaHim c iipeacaeBpeMeHHoii jiHrHH<J>HxauHeH ee xjieTOHHbix 
oSononex), cBHjieTejibCTByioT o tom, hto xajuio3a (JtyHxunoHHpyeT xax MOJiexyjiapHbin 
<J)HJibTp, npenaTCTByfomHii noToxy BemecTB b 3 aponbiineBbiH Memox (Briggs et al., 
1987; Vishnyakova, 1991). 

OflHaxo HccnenoBanna ceMa3anaTxa nepen onjionoTBopeHHeM y pana bhaob ( Cap- 
sella bursa-pastoris, Galanthus nivalis, Oenothera hookeri, O. mut. brevistylis. Sisym¬ 
brium loselii ) He BbiaBHJin HajiHHHa cbb3h Meacuy TecTOM Ha xajui03y h CTepnjibHOCTbK) 
ceMa3aHaTX0B. OnyopecueHuna xajui03bi 6biJia oOHapyaceHa b Hyuejuiyce o6ohx sh¬ 
ags Oenothera, npuneM Ha paHHHX cTannax pa3BHTHa b MecTax HHTeHCHBHbix xne- 
tohhhx neJieHHH. CnjibHoe cBeneHne, BbiaBJieHHoe b xana3e, cBnueTejibCTBOBaAO o Ha- 
jihhhh 3n.ecb xneTox He c xajuio3HbiMM, a c jiHTHH(J)HLiHpoBaHHbiMH o6onoHxaMH. Cneun- 
(JiHnecxoro cBeneHHa Ha xajuio3y He 6mjio BbiaBJieHO naa<e b CTepHjibHbix ceMa3anaTxax 
MyTaHTHoro pacTeHna O. mut. brevistylis. B ceMa3anaTxax Capsella bursa-pastoris h Si¬ 
symbrium loselii TecT Ha xajui03y 6biJi nojioa<HTejibHbiM jiHiub b MnxponmiapHOH Hacra, 
ho 3to He 6bino cBa3aHO hh c ncmroTOBxoH ceMa3anaTxa x onjionoTBopeHHio, hh co CTe- 
pnabHOCTbio. Ha ochob3hhh rHCToxHMHHecxoro HccnenoBaHna SbiJiH npejuioaceHM pe- 
axnHH juia nuarHocTHXH (JiepTHJibHbix h cTepHJtbHbix ceMa3anaTX0B: peaxtum Ha nexTH- 
HOBbie BemecTBa, xHCJibie nonucaxapnnbi, xncjiyio <J>oc<|>aTa3y, nnnunbi h hohh xajibnna 
b o6nacTH MHxponnne nepen onjionoTBopeHHeM (Chudzik, Sniezko, 1997,1999,2003). 

y Prunus dulcis SbiJio H3yneHO nepeABHHceHHe ypaHHHa b (JiepTHJibHbix h a6opTHB- 
Hbix ceMa3a4aTxax. flocne onbineHHa npoHHXHOBeHHe stoto xpacnTena b aSopTHBHbie 
ceMa3aH3TXn Snoxupyerca b oonacTH xajia3bi, rue oxaHHHBaeTca (JtyHHxyjiapHbin npo- 
BOuauiHH nynox h nacTb ero oTBerBnaeTca b HapyacHbin HHTeryMeHT. B (JiepTHJibHbix ce- 
Ma3anaTxax ypaHHH npo;ioji>xaeT nocTynaTb bo Bee TxaHH ceMa3anaTxa (Pimienta, Poli- 
to, 1982). 

Kax yace SbiJio OTMeueHO, xneTKH saaoTenna xapaxTepH3ytOTca npn3HaxaMH nepe- 
naTOHHbix xneTox, ynacTBya b nepeHOce BemecTB b 3apoAbimeBbiH Meuiox. AHOMajiHH 
b ero crpoeHHH (yBejmneHHe nncjia cnoeB h rHnepTpo({)Ha xneTox) cBa3aHbi c Hapyuie- 
HH3MH b MeTa6o,iM3Me 3toh TxaHH. V pa^a npencTaBHTeneH pona Datura (ceM. Solana¬ 
ceae) npn HecoBMecTHMbix cxpeiuHBaHiiax hpohcxoaht npojincJiepauHa xneTox 3hao- 
TenHa, hto b najibHeitiueM npHBonaT x raOenn rHSpHAHbix 3apoAbiuieH h a6opTHpoBa- 
hhk3 ceMaH (coMaTonnacTHHecxaa cTepnnbHOCTb). OOHapyaceHO, hto b pa3pocuiHxca 
xneTxax 3HAOTenna HaxannHBaioTca BemecTBa, aBJiamuiHeca HHrn6HTopiiMH pocra (Sa¬ 
tina et al., 1950; Rietsema et al., 1954). 

AHanH3 jiHTepaTypHbix aaHHbix cBnneTenbCTByeT o tom, hto aHOManHH b xone pa3- 
BHTna ceMa3anaTxa Moryr 6biTb Bbi3BaHbi pa3JiHHHbiMH npHHHHaMHi Mop<J)oreHeTHHe- 
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B03M0XHble npHWHHbl 06pa30BaHHH a6eppaHTHblX CeMfl334aTKOB 


OaKTopbi 


JlmepaTypa 


— ri0JT0*eHHe B 33BH3H 


Mop<t>oreHe™4ecKne 

I Horovitz et al., 1976; Bawa, Webb, 1984 


TeHeTHMecKiie 

— Haan4ne .leTaabHbix MyTaiiHii b Meik>3e Wiens et al., 1987; Charlesworth, 1989 

— AnonT03 EaTbiraHa, BopoHOBa, 1999 


<t>H3HOJTOrH4eCKHe 


HeaocTaTOK pecypcoB tut a pa3BHTHH Bcex cjto- 
XCHBWHXCH CeMB334aTKOB 
B.iOKHpoBaHne TpaHcnopTa BemecTB b ceMsna- 
4aTOK 


Janzen, 1977; Haig, Westoby, 1988; Zimmerman, 
Pyke, 1988; Vaughton, 1993; Navarro, 1998 
Pimienta, Polito, 1982; Ganeshaiah, Uma Shaan- 
ker, 1992 


AHT3KOjiorn4ecKMe 


— Hn3Koe xaaecTBO nbuibttbi 

— Hefl0CTaT04H0e K0JTH4ecTB0 nbUTbUbl 

— KoHKypeHTHoe pa3BnTMe rtbutbiteBbix Tpy6oK 

— OTcyrcTBHe onbuiHTejiefi 

— OTcyrcTBne ycaoBnfi juia onbureHHH 

— Hh3khh ypoBeHb cooTHomeHHa 4ircaa nbuib- 
LteBblX 3epeH H CeMH3a4aTKOB 


Marshall, Ellstrand, 1988 
Casper, Niesenbaum, 1993; Navarro, 1998 
Lee, 1984; Joshi et al., 1993; O’Donnell, Bawa, 
1993 

Menges et al., 1986 
ErdelskS, 1999 
Cruden, 1977 


3KOjiorn4eciare 


HeaaeKBainocTb yc.iOBHii npompacTaHHH 
(3KoaorH4ecKne crpeccbi) 


Cneun<t>HKa oTne.abHbix nepnoaoB uBeTemw 


Tilton, 1980a; Stephenson, 1981; Meinke, 1982; 
Sheridan, Neufier, 1982; Bingham, Hawkins- 
Pfeiffer, 1984; Felkeretal., 1985; Marsden, Me¬ 
inke, 1985; Hodgson, 1989 
Stephenson, 1981; Navarro, 1998 


CKHMH, reHeTHHeCKHMH, <J)H3HOHOrHHeCKHMH, aHT3K0J10rHHeCKHMH, 3K0J10rHHeCKHMH 
(cm. TaSjiHuy). O^Ha H3 hhx cBa3aHa c nojioaceHHeM ceMa3anaTX0B b 33bh3h. B 3tom cjiy- 
nae onjioflOTBOpeHHe nepBoro ceMa3anaTKa h Hanajio pa3BHraa ceMeHH b MHoroceMaH- 
hhx njioaax npHBOflaT, bo3mo>kho, k nepepacnpeztejieHHto b nocTyruieHHH nHTaTejibHbix 
BemecTB. Kax noxa3ajio sxcnepHMeHTajibHoe HCcae^oBaHHe noniomeHHa C 14 — 
caxapo3bi b ycaoBHax in vitro h BjmaHHe ropMOHOB Ha couBeTHa in vivo, Heaopa3BH- 
THe ceMaH b HwatHeH nacTH rurozia (y Pongamia pinnata oh H3 2 —3-ceMaHHoro CTa- 
HOBHTCa OflHOCeMaHHbIM) CBa3aHO C HHra6HpytOmHM ^eHCTBHeM pOCTOBbIX TOpMOHOB 
pacTeHHa nocjie Toro, xax npoH3oiiaeT oruiOflOTBopeHHe BepxHHX ceM33a4aTX0B (Arathi 
et al., 1999). Y npeflcTaBHTejiefl ceM. Fabaceae aSoprapoBaHHbie ceMa3a4arxH mo>xho 
o6Hapya<HTb b pa3JiHHHbix wacTax 3aBa3H; b 6a3ajibHOH nacra (Bawa, Webb, 1984), 6jih- 
aceKCToabHKy (Horovitz etal., 1976) hjih Ha xoHLiax 3aBa3H(Link, 1961). nofloSHoe, Be- 
poaTHO, HMeeT MecTO h y apyrax pacTeHHH (HanpnMep, y Quercus gambelii — Mogen- 
sen, 1975; Heaax, 1998 h Trapa natans — THTOBa, 1988; Titova et al., 1997). 

Ilo MHeHHio D. Charlesworth (1989), b nonyjiapHax pacTeHHH, oco6eHHo MHoroaeT- 
hhx h oribiJiatomHxca HCKJitOHHTejibHo nepexpecTHo, HaxaruiHBaeTca «reHera4ecxHH 
rpy3» (peueccHBHbie jieTajibHbie MyraijHH), hto noHHacaeT oSmyto >KH3Hecnoco6HOCTb 
nonyjiauHH. FIpH xoHxypeHijHH Meacay ceMa3anaTxaMH h nao^aMH ^ereHepHpyioT npeac- 
ne Bcero ceMeHa c «BpeflHbiMH» MyraimaMH, xoTopbie npoaBJiatoTca Ha paHHHX 3Tanax 
OHToreHe3a. Kax OTpaaceHtte rHSpH^Horo npoHcxoacfleHHa paccMaTpHBatoTca aHOMajimi 
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B pa3BHTHH TeHepaTHBHblX OpraHOB, B TOM HHCJie H ceMHianaTKOB, y HeKOTOpbIX BHAOB 
poaa Medicaeo (Open h ap., 1985), a TaioKe Paeonia maiko ()KreHTH, 1978) h P. lactiflo- 
ra (UlaMpoB, 1995, 1997a). 

O BJiHHHHH aHT3KOJiorHHecKHx npHHHH Ha o6pa30BaHHe a6eppaHTHbix ceMa3anaT- 
kob CBHfleTeJibCTByioT 3KcnepHMeHTbi c Capsicum annuum. C>Ka3ajiocb, hto npn Heao- 
CT3T04H0M KOJIHHCCTBe nbMblJbl BO BpeMH lJBeTeHHH B nJlOflaX o6pa3yeTCH 3HaHHTeHb- 
HOe HHCJIO aSopTHBHbIX CeMfl3aH3TKOB H CCMHH. FIpH AOnOAHHTenbHOM OnblJieHHH 4HC- 
no onnoaoTBopaiomHxca ceMA3a43TK0B yBe.nH4HBaeTca, OAHaKO npH stom nponcxoaHT 
aSopTHpoBaHne nnoaoB, pa3BHBaiomHxca Bcnea 3a nepBbiM. noaTOMy ana noayqeHHa 
6ojibmoro HHCJia nnoaoB peKOMeHAOBaHO HcnoJib30BaTb ana onbineHHa MeHbmee kojih- 
necTBO nbuibubi, neM 3to Tpe6yeTca ana 3aBa3biBaHHa HMeiomHxca ceMaaanaTKOB (Mar- 
celis, Baan Hofman-Eijer, 1997). 

HajiHHHe a6eppaHTHbix ceMa334aTK0B b 3aBa3H npHBoanT k chh^cchhio peanbHOH ce- 
MeHHoil npoayKTHBHOCTH. CeMa3anaTKH c OTKjioHeHnaMH MoryT aereHepnpoBaTb non- 
HOCTbio b nponecce pa3BHTHa jih6o coxpaHaroTca, TpaHc<J>opMHpyacb b ceMeHa, otah- 
HaiomHeca ot HopMaabHbix no (J)opMe, pa3MepaM, oxpacKe h BHyrpeHHeMy CTpoeHmo. 
3th CTpyKTypHbie, a nacTO <J>H3HonorH4ecKHe pa3AH4HH ceMaH BHyTpH oaHoro nnoaa 
Han Ha pacTeHHH b nenoM aBJiaioTca ochoboh reTepocnepMHH (cm.: Ahhchmob3, 2000). 

OeHOMeH o6pa30BaHHa aSeppaHTHbix ceMa3anaTKOB h ccmbh HMeeT Bceo6mHH xa- 
paKTep h cBa3aH y HexoTopbix pacTeHHH c aaanTauHen k pacceneHHio. Taioie ceMa3anaT- 
kh h ceMeHa BCTpenaioTca npeHMymecTBeHHO b MHOroceMaHHbix nnonax h nacTO oSHa- 
pyacHBaiOTca y pacTeHHH, nnonti KOTopbix paccenaioTca c noMombio boam, BeTpa huh 
acHBOTHbix. npH 3tom yMenbiuaeTca Bee naoaoB, a b paae caynaeB, xax HaupnMep 
y Eucalypttus woodwardii, aSopTHpyeMbie ceMa3anaTKH h ceMeHa ao KOHna He pa3pyina- 
HDTca h BMecTe c HopMaabHbiMH ceMeHaMH co3aaioT <J>opMy naoaa (Augspur^er, Hogan, 
1983; Sedgley, 1989; Ganeshaiah, Uma Shaanker, 1992). y bhaob Vicia pa3Mep naoaa 
KoppeanpyeT c ooljuhm hhcaom ceMa3anaTKOB b 33bh3h h hhcaom aSoprapyeMbix ceMan. 
Bnabi c MeaKHMH naoaaMH (V. hirsuta, V. pubescens) xapaKTepH3yiOTca HeSoabuin- 
mh ceMeHaMH h hh3koh aOopTHpoBaHHOCTbio, TOTaa Kax y bhaob c KpynHbiMH nnona- 
mh (V. lutea, V. sativa) HaOmoaaeTca o6paTHaa 33BHCHMOCTb (Ortega-Olivencia, Delesa, 
1977). noaBaeHHe aSopTHBHbix ceMa3anaTKOB y paaa pacTeHHH, CBa3aHHOe c nepepac- 
npeaeaeHHeM nHTaTeabHbix BemecTB H3 aereHepnpyiomHx ceMa3aH3TK0B b pa3BHBaio- 
mneca, paccMaTpHBaeTca Kax oahh H3 aneMeHTOB >kh3hchhoh cTpaTeran b KpafiHHx 
ycaoBHax cymecTBOBaHHa (Erdelska, 1999). 

HsyneHHe h anarHOcTHKa B03HHKH0BeHHa aSeppaHTHbix ceMa3anaTKOB h ceMaH 
HMeioT BaacHoe 3HaneHHe xax b TeopeTHnecKOM naaHe, TaK h b npaKTHHecKHx neliax. 3to 
HanpaBaeHHe HccaeaoBaHHH npnoopeTaeT oco6yio aiayanbHOCTb b CBa3H c BbiaBaeHH- 
eM MexaHH3MOB B03AeficTBHa BHeiiiHiix HeSnaronpHaTHbix (JiaicropoB Ha penpoayKTHB- 
Hbie CTpyKTypbi h b acneicre o6meH npoSaeMbi coxpaHeHHa SHoaornnecKoro pa3HOo6- 
pa3na. BbiaBaeHHe npH3HatcoB-MapKepoB h aaabHeHmaa pa3pa6oTKa 3Kcnpecc-MeToaoB 
aaa ouchkh pa3BHBaiomHxca ceMa3anaTKOB, ocoSchho k MOMeHTy onaoaOTBopeHHa, 
ocTaiOTca oahoh h3 nepBocTeneHHbix 3ana4 npn HccaeaoBaHHH penponyKTHBHon 6ho- 
aortHH peaKHx, HcnenaiomHx h xo3aficTBeHHO-neHHbix bhaob pacTeHHH. 


EaaronapHocTH 

HccaeaoBaHHe BbinoaHeHO npn (JiHHaHCOBOH noaaepa<Ke Pocchhckoto <J>OHaa (J)yH- 
aaMeHTaabHbix HccaeaoBaHHH (npoeKT Xe 05-04-48136) h rpaHTa npe3HaeHTa PO aaa 
noaaepacKH «BeaymHX HayHHbix niKoa» (npoeKT JVe HLLI-2148.2003.4). 
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SUMM'ARY 

The complex of markers for the diagnostics of aberrant ovules and seeds is revealed. These features 
include deviations from the norm in development and structure (change of development dynamics and 
substance accumulation in the tissues, precocious degeneration, absence or formation of additional 
structures) and disturbances in metabolite transport as well. Possible pathways of metabolites transloca¬ 
tion and redistribution in developing ovules and seeds are discussed. ■ 
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B pa6oTe npHBeaeHbi petyabTa™ MoaeKyaapHo-cjHiaoreHeTHHecKoro aHajiHta HVKaeoTHaHbix nocae- 
AOBaTejibHOCTeH 18S p/(HK 103 bhjiob Streptophyta (84 BH/ta icnacca Zygnematophyceae) c HcnoJibioBaHn- 
eM cJTOJKHbix 3BOJitottHOHHbix Moaeaeii it MeToaOB MaKCHMajibHoro npaBflonoflo6na, o6bcaHHCHHx coceaefi, 
MaKCHMaabHoii napcHMOHHH h Eefieca. Flo pe3yabTaTaM Bcex aHaaH30B poa Spirotaenia nOMemaeTca cpeaH 
crpenTO<J)HTOBbix h aocTOBepno hc BxoaHT b miaay Zygnematophyceae , 4to ctaBHT noa coMHeHHe ero npn- 
HaaaejKHOCTb k Kaaccy. CoraacHO MoaeicyaapHbiM aaHHbiM, nopaaoK Desmidiales aBaaeTca MOHO(J)HaCTHH- 
HbiM h 3aHHMaeT BepuiHHHoe noaoareHHe Ha aepeBe, Toraa Kan npeacTaBHie.iH Zygnematales o6pa3yiOT He- 
cboabKo napatJjHaeTHHHbix xnaa b ero ocHOBaHHH. ripn 3 tom ooa ceMeficTBa nopaana — Mesotaeniaceae 
h Zygnemataceae — Taioxe He MOHO(jmaeTH>tHbi. B nopaaire Desmidiales ceMCHCTBa Gonatozygaceae h 
Closteriaceae (JiopMHpytOT ycTOHHHBbie 6a3aabHbie Kaaabi, a Peniaceae H Desmidiaceae o6pa3yiOT eaHHyto 
BeputHHHyto rpynny. noayaeHHbie HaMH aaHHbie y6eaHTeabHO noKa3ann, hto HeKOTopbic poau H3 cociaBa 
Zygnematales He aBaaiOTca MOHO<J)HacTH’iHbiMH, h yica3aaH Ha Heo6xoaHMOCTb nepecMOTpa hx KOHuenuHH. 
B pa6oTe o6cya<aaioTca npoTHBOpemta Me*ay pe3yabTaTaMH MoneicyaapHO-(j>HaoreHeTii»tecKHX aHaaH30B h 
T aKCOHOMHHecKoir cipyKTypoR Kaacca, ocHOBaHHoir Ha (JjeHOTHnHaecKHx npH3HaKax. 

Kalote b bi e caOBa: KOHbtorHpyiomHe BoaopocaH, Zygnematophyceae, 18S p/(IIK, MOaeayaapHaa 
(JmaoreHHa. 

3ejieHbie KOHbtorHpyioiHHe BonopocnH aBJiaioTca Heon>eMJieMbiM KOMnoHeHTOM 
Bcex npecHOBOflHbix SKOCHCTeM h nrpaiOT cymecTBeHHyio poab b TpcxJmHecKnx nenax 
BOAoeMOB (Coesel, 1997). 3Ta rpynna pacTHTenbHbix opraHH3MOB, oSte^HHaiomaa kok- 
KOHflHbie, KoaoHHajibHbie h MHoroioieTOHHbie HHTnaTbie (jiopMbi, xapaKTepH3yeTca oco- 
6hm tmiom noaoBoro pa3MHoaceHHa — KOHbKiranHeH, npn kotopom nponcxo^HT cnna- 
HHe He HMeioiHHx aoyrHKOB aMeooH/iHbix raMeT. QrcyTCTBHe He ToabKo acryraKOBbix 
cTa^HH, ho h Jiio6bix cJieflOB >KryTHKOBoro annapara Ha npoTaaceHHH Bcero >KH3HeHHoro 
HHKJia — eme o;iHa oTHHHHTejibHaa nepTa npeflCTaBHTejien rpynnbi. 3th npH3HaKH He 
HMeiOT aHaaoroB y apyrax aBTOTpotJmbix opraHM3MOB, hto o6ycaoBJiHBaeT o6oco6aeH- 
Hoe nojioTKeHHe KOHbioraT. B to ace BpeMa hx npHHaxuiexcHocTb k 3ejieHbiM BottopocjiaM 
HHKor^a cepbe3HO He ocnapHBajiacb, h 6ojibuiHHCTBo HccneflOBaTejieH paccMaipHBajiH 
3Ty rpynny b paHre nopa^xa hjih KJiacca b cocTaBe Chlorophyta (West, 1916; Mefiep, 
19516, 1962; TonaneBCKHH, 1953;Hoeketal., 1995,H^p.). BMecTecTeM H3-3a yHHKanb- 
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hocth npH3H3KOB 6hjih h nonbiTKH npHAaTb efi paHr no^oT^ejia (rojuiep6ax, Hojiah- 
ckhh, 1951; KocHHCKaa, 1952; FlajiaMapb-MopaBHHueBa, 1982) hah Aaace oTfleaa (Bo- 
aeHHHapoB, 1972; Hashaw et al., 1990). Flo Mepe pa3BHTHa 6hoxhmhh6ckhx h yjibT- 
pacTpyKTypHbix wccjieflOBaHHH crann BbiaBJiaTbca (JiaKTbi, noAHepKiiBaioume otahhha 
KOHbioraT ot ocTaabHbix 3ejieHbix BOAopocAefi h yKaabiBaioiime Ha hx 6jiH3ocTb c xapo- 
BbiMH h Ha3eMHbiMH pacTeHHaMH (Frederick et al., 1973; Mishler, Churchill, 1985; Gra¬ 
ham et al., 1991 ). B iiocjieflHee BpeMa KOHbioraTbi paccMaTpHBaioTca b paHre caMOCToa- 
TejibHoro KJiacca Zygnematophyceae b cocTaBe ojjxena Streptophyta (Bremer, 1985; Bre¬ 
mer et al., 1987). 

CymecTBytoiime KJiaccHtJmKaijHOHHbie cxeMbi KOHbioraT ocHOBaHbi npeHMymecT- 
BeHHO Ha HCE10Jlb30BaHHH MOp(J)OJIOrHHeCKHX HpH3HaKOB. Ohm BbmejUHOT OAHH H Te ace 
AocTaTOHHO xopouio OHepneHHbie rpynnbi bhaob h pa3AHHaioTca MeacAy co6oh TOJibKO 
TaKcoHOMHHecKHM paHroM 3thx rpynn. Ha Ham B3niAA, Han6oAee oSocHOBaHHOH h 
ecTecTBSHHOH BbiraaflHT KJiaccn<J)HKauHa M. Mix (1972), 6a3Hpyiomaaca HanpH3HaKax 
yjibTpacTpyKTypbi KJieTOHiioH ctchkh h npH3Haiomaa b cocTaBe K/iacca ABanopaAica — 
Zygnematales c AByMa ceMencTBaMH h Desmidiales — c uexbipbMa. HeMHoroHHCJteH- 
HOCTb oGluhx aaa Bcex KOHbioraT npH3HaKOB h, caMoe raaBHoe, nonra noaHoe OTcyrcT- 
Biie npH3H3KOB, oomnx fljia KOHbioraT h apyrHX npeflCTaBHTeaeH OT^ejia Streptophyta, 
He HOiBOJiaioT cpaBHMBaTb h TecTHpoBaTb pa3JiHHHbie (JiHJioreHeTHHecKHe nmoTe3bi. 

Bee ceMeiiCTBa h 6oJibmaa nacTb poaob KJiacca 6bum onHcaHbi Sojiee 100 JieT Ha3aa 
h c xex nop hx KOHuennHH npaKTHuecKir He npeTepnean H3MeHeHHH. B to ace BpeMa eflBa 
jih He c MOMeHTa onncaHHa MHorne poAbi cuHTajincb HCKyccTBeHHbiMH h npennpHHHMa- 
jmcb MHoroHHCJieHHbie nonbiTKH hx apoOjieHHa Ha 6ojiee Mejime h MopcJiojiorHHecKH 
OflHopoflHbie TaKcoHbi. HanSojiee npoSneMHbiMH b 3tom oTHomeHHH cuHTaiOTca Cos- 
marium Corda ex Ralfs h Staurastrum Meyen ex Ralfs, Ha aoaio KOTopbix npnxoAHTca 
okoao 50 % BHflOBoro pa3HOo6pa3Ha KJiacca. HcKAiOHHTeAbHaa BapHa6eAbH0CTb Mop- 
(JiOJiorHHecKitx npH3H3KOB b ponax 3anacTyio He no3BOJiaeT npoBecTH ueTKyio rpaHHuy 
Meacny iihmh. 3th ace npnmmbi laTpyAHaioT 3 bojiiouhohhi.ih aHamn MoptJionorHHecKHx 
h hhhx npH3H3KOB b rpynne. 

noaBJieHHe HOBbix mctoaob (JmnoreHeTHHecKHx HCcaeAOBaHHH, ochobahhux Ha 
cpaBHeHHH HywieoTHAHbix nocAeAOBaTeAbHOCTeil pa3AHHHbix ynacTKOB reHOMa opra- 
HH3MOB, CymeCTBeHHO yBeAHHHBaiOmHX HHCAO npH3H3KOB, AOCTynHbIX 'AJia epaBHH- 
TeabHoro aHaaH3a, no3BoaaeT noAoitTH k pemeHHio AaBHHx 3BOAiouHOHHbix npoSneM 
c HOBbix no3Hi|HH. UeAbio Hauieii paOoTbi SbiAo ycTaHOBHTb (JiHAoreHeTHnecKHe CBa3H 
MeacAy npeACTaBHTenaMii KJiacca Zygnematophyceae Ha ochobc cpaBHeHHa hx 18S pJJHK 
nocAeAOBaTeAbHOCTeil h npoaHanH3HpoBaTb nponecc MoptJioAorHHecKOH AH(Ji(J>epeH- 
miamm b hcm, a Taxace npoBecTH TecrnpoBaHHe KOHnenuHH HeKOTopbix poaob. 


MaTepiia.Abi n mctoaw 

I.Hctohhhkh KyabTyp BOAopocaefi, mctoah hx BbiAeaeHHa 
II KyjIbTHBHpOBaHHS 

MaTepnanoM Ana HacToamero nccAeAOBaHHa nocayacHAH 84 rnxaMMa KOHbioraT, no- 
AyneHHbie H3 pa3AH4Hbix koaacklihh (nponcxoacAemie Hcn0Ab30BaHHbix nrraMMOB yKa- 
3aHO b 6a3e AaHHbix GenBank). KyAbTHBiipoBaHHe BOAopocAeii npoBOAHAOCb h ctah- 
Aapmbix ycAOBHax Ha epene WARIS-H (McFadden, Melkonian, 1986) npn 20 °C, hh- 
TeHCHBHOCTH ocBenjeHna 40 pmol m 2 s 1 h cbctobom nnicAe 14 h ocBeineHna Ha 10 4 

TeMHOTbl. 
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2. BbiflejieHHe, aMiuimJnmHpoBaHHe 
h ceKBeHupoBaHiie ,ZJHK 


Jins BbmejieHHH o6men ,ZJHK xneTXH Boaopocnn, Haxoaamneca b norapmJiMHHecKOH 
4>a3e pocTa (2 —6 Heaenb), noABeprajwcb Marxoii oSpaSoTxe ynbTpa3ByxoM ajih pa3py- 
meHHa CJ1H3HCTOM oSojiohkh KJieTOK (Surek, Sengbusch, 1981), npoMbiBanncb ahcthji- 
jmpoBaHHOH BOfloii HecKOJibKO pa3 h ocaacaajiHCb ueHipHtJjyrHpoBaHHeM. ^ajibHeKmee 
BbiaejieHHe h ohhctk 3 flHK npoBoannncb c Hcnonb30BaHiieM QIAGEN DNeasy Plant 
Mini Kit (QIAGEN, Hilden, Germany), cneaya HHcrpyxuHaM npoH3BoaHTena. AMnnn- 
(J)HUHpoBaHiie ynacTKa pn6ocoManbHoro onepOHa, xoanpyiomero 18S p^HK, npoBozm- 
jih c noMombto noaHMepa3HOM uenHoii peaxijHH (Polymerase Chain Reactions, ba¬ 
ilee ITIJP) cornacHO npoToxony Marin, Klingberg, Melkonian (1998) c ncnonb30BaHiieM 
nij;P npaiiMepoB c 5'-6 hothhoboh mctxoh. niJ,P npoayKTbt onniuaJiHCb c noMombio 
Dynabeads M-280 (Dynal Biotech, Oslo, Norway), cneaya HHCTpyxiwaM npoH3BoaHTe- 
Jia, h Hcnojtb30BajiHCb ana npHroTOBJteHHa peaxuHOHHbix cMecefi ana cexBeHupoBaHna 
(npoTOKOJi Hoef-Emden, Marin, Melkonian, 2002). OnpeaeneHHe nocneaoBaTenbHocra 
flHK npoayKTOB npoBoannocb Ha DNA-ceKBeHaTope Li-Cor IR 2 (Li-Cor Inc., Lincoln, 
NE, USA). 


3.BbipaBHHBaHHe nocneaoBaTenbHOCTeii 
h nocTpoeHHe (JmnoreHeTHHecxHx aepeBbeB 

HyKJieoTitaHbie nocneaoBaienbHOCTH BbipaBHHBajiH BpyHHyio b nporpaMMe SeaView 
(Galtier et al., 1996), cneaya KOHcepBaTHBHbiM 3JteMeHTaM nepBHHHow h btophhhoh 
CTpyicryp KOflHpyiomero ynacTxa 18S pJJHK (Wuyts et al., 2000, 2001). 

®HJioreHeTHHecKHe aepeBba ctpohjih c Hcnojib30BaHHeM MeToaoB MaxcHManbHoro 
npaBflonoflo6Ha (Maximum Likelihood, aanee ML), o6i>eaHHeHHa coceneu (Neighbour¬ 
hood-Joining, aanee NJ) h MaxcHManbHoii napcHMOHHH (Maximum Parsimony, aanee 
MP) b (JwjioreHeTHHecKOH nporpaMMe PAUP 4.0bl0 (Swofford, 1998), a Taxace Eefie- 
coBCKoro noaxoaa (Bayesian Inference, aanee BI) b nporpaMMe MrBayes v3.0b3 (Huel- 
senbeck, Ronquist, 2001). OBOjnouHOHHbie Moaenn ana ML- h NJ-aHajnt30B BbiGnpanH 
b nporpaMMe Modeltest 3.04 (Posada, Crandall, 1998) Ha ocHOBe pe3yjibTaTOB TecTa ot- 
HomeHHH npaBaonoaoSwa (likelihood ratio test, LRT), oueHHBaromero cooTBercTBHe mo- 
aejieii 3bojhouhh HyKaeoTHaHbix nocneaoBaTenbHOCTeii HaSmoaaeMbiM aaHHbiM. JJhc- 
T3HUHH ana NJ-aHanH3a paccHHTbiBanH nepe3 ML-onTHMH3aiwio. JJna ML- h MP-aHa- 
nH30B Hcnonb3QBanH BBpHCTHnecxHH noncK onTHManbHoii TononornH. HananbHoe 
ML-aepeBO nonynanH npn nocneaoBaTenbHOM ao6aBneHHn TaxcoHOB. ripn BI-aHanH3e 
co3aaBajin 2 mjih reHepannii nenen MapxoBa, OT6npaa npo6bi xancabix 100 reHepaunn, 
t. e. 10 000 npo6. IlepBbie 1000 npo6 HCxmonanH H3 aHanH3a xax «bum-in». Yctohhh- 
BOcTb (cTaTHCTHHecxyto noaaepncxy) (JmnoreHeTHHecKnx aepeBbeB oueHHBann Mero- 
aOM 6yTcipena (Felsenstein, 1985), Hcnonb3ya 1000 SyrcTpen-pennHx h onpeaenaa 
anocTepnopHbie BepoaTHOcra (Posterior Probabilities, aanee PP) b BI. 3Ha4eHHa npo- 
ueHTa SyrcTpena (Bootstrap Percentage, aanee BP) MeHee 50 % h PP MeHee 0.90 He pac- 
cMaTpnBanHCb h He yxa3aHbi Ha pucyHxe. B 6yrcTpen-aHanH3e MP -aepeBbeB b xaacaoii 
pennnxe npoBoaunn 10 aBpHCTHHecxnx noHCKOB onTHManbHoii Tononoran co cnynan- 
HbiM nopaaKOM aoSaBneHHa TaxcoHOB. 
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Pe3yjibTaTbi 


niJP-npoayxTbi, nojiyneHHbie b pe3yabTaTe aMiuiH<J)HKauHH 18S pflHK y 78 113 84 
HCCJieflOBaHHbIX BHflOB KOHblOraT, 6bUIH IipHMepHO 2200 HT aJI. H3-3a npHCyTCTBHH B 
hhx 1506 HHTpoHa I rpynnbi b HenocpeacTBeHHon 6 jih30cth ot 3'-KOHua xoanpyiomero 
perHOHa. y 3 uiTaMMOB Spirogyra sp. (SVCK 253, 261 h M 2157) h 3 uiTaMMOB Spiro- 
taenia 3th aMnjiHKOHbi hmcjih CTaHaaprayio ana 6oabiiiHHeTBa ayxapnoT anHHy (oxo- 
jio 1800 ht), a hx ceKBCHHpoBaHHe He o6Hapy)KHJio Haanaiia HHTpoHa, THnH4Horo ana 
KOHbioraT (Besendahl, Bhattacharya, 1999; Bhattacharya et al., 1994, 1996). B onncbi- 
BaeMbix aaaee aHaaH3ax ncnoab30BaaHCb toubko xoanpyioniHe ynacTKH 18S p^HK, 
He HMeBiiiHe cymecTseHHbix HHaeneH. 

Hcnoab3ya HOBbie h nonyneHHbie H3 6a3bi aaHHbix GenBank nocaeaoBaTenbHOCTH 
18S pflHK, mm co3aaaH Maipniiy aaHHbix, Bxaioaaioiiiyio 103 Bwaa Boaopocaeii H3 ot- 
aenoB Streptophyta h Chlorophyta. Kaacc Zygnematophyceae 6bia npeacTaBaeH 84 Tax- 
coHaMH H3 28 poaoB (okobo 50 % ot o6mero 4Hcaa) h 6 ceMeiicTB, npH3HaBaeMbix h3mh 
b xaacce. Apyrae rpynnbi cTpenTOfJjHTOBbix Boaopocaeii — 13 BHaaMH, a npa3HHO(J>HTO- 
Bbie ( Chlorophyta ), B3«Tbie b xaaecTBe BHeniHeii rpynnbi, — 6 BHaaMH. OTSHpaa penpe- 
3eHTaTHBHbie TaKcoHbi ana aHaaH3a, Mbi nonbiTaancb no bo3mojkhocth noaHO npeacTa- 
BHTb Mop(J)oaorH4ecKoe h TaKcoHOMH4ecKoe pa3Hoo6pa3He Kaacca Zygnematophyceae. 
JXjin 3Toro Ha6opa BHaoB hsmh 6biaa ycTaHOBaeHa roMoaorna 1726 ht, H3 KOTopbix 
1055 ht 6biaH HHBapnaHTHbi, 553 ht — HH(J)opM3THBHbi c to4kh 3peHHa MeToaa MP, 
a 1 1 8 HT - HeHH(|)OpMaTHBHbI. 

ct>HaoreHeTH4ecKoe aepeBo, noxasaHHoe Ha pncyHxe, 6biao noayaeHO ML-MeToaoM 
c Hcnoab30BaHHeM TrN-MoaeaH 3BoaioiiHH HyicaeoTHaHbix nocaeaoBaTeabiiocTeii, ao- 
noaHeHHoii nponopuneii HHBapnaHTHbix no3HUHii (/) h napaMeipoM raMMa (/"), xoppex- 
THpyiomHM HepaBHOMepHocTb pacnpeaeaeHHa MyranHii b MaTpnije aaHHbix. Tono- 
aorHH, noayaeHHbie NJ-, MP- h BI-MeToaaMH aHHib He3Ha4HTeabHo oTamaancb ot 
npeacTaBaeHHOH nopaaxoM BeTBaeHiia 6a3aabHbix BeTBeii, He hmcbiuhx CT3THCTH4e- 
cxoh noaaep)KXH. Boabinaa aacib BiiaoB Zygnematophyceae (81 H3 84) o6teaHHeHa 
b yMepeHHo noaaepJxaHHyio (71 % BP b NJ-aHaaH3e, 1.00 PP) xaaay. Poa Spirotae- 
nia Breb. ex Ralfs (100 % BP 1.00 PP) pacnoaaraeTca 3 a npeaeaaMH 3 toh xaaabi cpean 
cipenTo^iHTOBbix Boaopocaeii h HMeeT Chlorokybus Geitler ( Chlorokybophyceae ) b xa- 
aecTBe cecTpHHcxoro TaxcoHa (>74 % BP noaaepacxH, 1.00 PP). CaeayeTOTMeTHTb, 4T0 
xaaaa BHaoB Spirogyra Link, Bxoaamaa b xaaay xaacca, HMeeT oaeHb aaHHHy kj BeTBb, 
CBHaeTeabCTByiomyio o noBbiineHHoii cxopocra HaxonaeHHa MyranHii b 18S pflHK cna- 
raiomHX ee BHaoB. Hannane tbkhx aHBepreHTHbix noeaeaoBaTeabHOCTeii b MaipHue 
aaHHbix HHoraa CHH)xaeT aocTOBepHocTb aHaaH3a 3a caeT sf^exTa npHTsoxeHHa anHH- 
Hbix BeTBeii (Long Branch Attraction; Hendy, Penny, 1989), 4To, bo3mojkho, h o6ycao- 
BHao noaoaceHHe Spirotaenia. OaHaxo, xoraa BHabi Spirogyra 6bian HcxatoaeHbi H3 aHa- 
aH3a, MOHO(J)HaHH xaacca He 6biaa BoccTaHOBaeHa. HanpoTHB, cTaracTHaecxaa 3H34H- 
MOCTb BeTBH, OTaeaaioiiieii 6oabiiiHHCTBO Zygnematophyceae ot Spirotaenia, B03pocaa 
(83 % b NJ-aHaaH3e). 

BoaopocaH, TpaamiHOHHO omocHMue x nopaaxy Zygnematales ( Mesotaeniaceae h 
Zygnemataceae), o6pa3yioT Hecxoabxo napaiJmneTHHHbix xaaa b ochobbhhh xaaabi 
xaacca (cm. pncyHox). 3to He HMeiomHii cTaTHcraaecxoii noaaepacxH «Mesotaeni- 
uw-xaacTep», Spirogyra, ase bctbh Netrium (Nag.) Itz. et Rothe ex Rabenh. h xaaaa 
Roya West et West. 3HmeMOBbie Netrium interruptum (Breb. ex Ralfs) Liitkem. h Roya 
HBaaioTca cecipHHCXHMH TaxcoHaMH xaaabi Desmidiales (Toabxo 6flH30CTb Roya caa- 
60 noaaep)xaHa 6 yrcTpenoM). Cpean HccaeaoBaHHbix TaxcoHOB Zygnematales BHabi 
poaoB Mougeotia Ag., Zygnema Ag., Roya (aBe naeHTH 4 Hbie nocaeaoBaTeabHocTn) h 
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Spirogyra o6pa30Bann MOHO(j)HJieTHwecKHe suiaabi c bucokoh CTaTHCTHHecKoii ma- 
HHMOCTbio (99—100 % BP; 1.00 PP), a rpii poaa— Netrium, Mesotaenium Nag. h Cylin- 
drocystis Menegh. ex de Bary — oxa3anHCb nonHtjmneTHHecxHMH. IIomhmo jtoto, 
ycTaHOBJieHbi ycTOHHHBbie xnaabi, BKJHOHaiomne bhah H3 pa3Hbix poaoB: Mougeo- 
tia!Mesotaenium caldariorum (Lagerh.) Hansgirg h Zygnema/Zygogonium Kiitz JZygne- 
mopsis circumcarinata. Taxrxe nonyneHa ycTOHHHBaa (NJ — 96 % h MP — 79 % BP) 
rpynna H3 4 TaKCOHOB/uiTaMMOB, OTHOCflianxca k 3 poaaM: Mesotaenium kramstai 
Lemrn., Zygnemopsis sp., Zygnemopsis minuta Randhawa and Cylindrocystis sp. (uiTaMM 
UTEX 1926), xapaKTepH3yiomaflCfl nonra naeHTHHHbiMH (pa3JiHHHH Tonbxo b 1—4 Hy- 
xjieoraaa) nocneaoBare.ibHocTflMH. XapaxTep B3aHMooTHomeHHH 3 thx suiaa 3nrHeMo- 
bmx HaM ycTaHOBHTb He yaanocb, Tax xax nopaaox hx BeTBJieHiia He hmcji CTaTHCTHne- 
cxoh no/mepjxxH. 

riopaflox Desmidiales ABJiaeTca TepMHHanbHbiM xnacTepoM aepeBa h ero moho<J)h- 
jieTHHHOCTb nofluepjxaHa yMepeHHbiMH BejiHHHHaMH 6yTCTpena (NJ — 85 %, MP — 
51 %), ho BbicoxHM 3HaneHHeM PP (1.00). Kax h b cjiynae co Been xjiaaofi xoHbioraT, 
CTaTHCTHHecxaa noanepacxa Desmidiales B03pacTaeT nocne yaajieHHs Spirogyra m MaT- 
pHUbi aaHHbix (NJ — 89 %, MP — 67 %). CeMeficTBa Gonatozygaceae (5 bhaob) h Clos- 
teriaceae (11 bhaob), xopomo noanepjxaHHbie bo Bcex aHaJiH3ax (100 % BP, 1.00 PP), 
HBJijnoTCfl 6a3ajibHbiMH rpynnaMH b nopaaxe, ho HOcneaoBaTenbHOCTb hx BeTBJienHa 
He onpeaeneHa. TonoaornnecxH Gonatozygaceae OTBeTBnaeTca Hecxojibxo paHbine. floc- 
jie 3HaHHTejibHoro pacuinpeHMa cocTaBa npoaHajiH3npoBaHHbix bhaob 3a cneT bxjhohc- 
hhb Bcex H3BecTHbix aaa npeacTaBHTeneH poaa Closterium Nitzsch ex Ralfs 18S pJJHK 
nocne^oBaTejibHOCTeH anHHa bctbh Closteriaceae h <J)HjioreHeTHHecxaH no3HUH« 3 toh 
xnaabi He H3MeHHJincb. rjpeacTaBHTe.iH ceMeficTB Desmidiaceae h Peniaceae 4>opMnpy- 

K)T CTaTHCTHHeCXH 3HaHHMbIH (NJ - 92 % H MP - 77 %, CM. pncyHOX) BepiIJHHHblH 

xjiaciep aepeBa. IJpH 3 tom poa Penium Breb. ex Ralfs pacnanaercs Ha aBe xaaabi: oaHa 
o6pa30BaHa xpynHOxneTOHHbiMH BHaaMH P. margaritaceum (Ehr.) Breb. ex Ralfs h 
P. spirostriolatum Barker (68—95 % BP), a apyraa — BHaaMH c MeaxHMH xaeTxa- 
mh: P. exiguum West h P. cylindrus (Ehr.) Breb. ex Ralfs (100 % BP, 1.00 PP). IJpeacTa- 
BHTeab aecMHaneBbix Phymatodocis nordstedtiana Wolle pacnoaaraeTca M«xay 3THMH 
xaaaaMH (60—67 % BP, 1.00 PP). 


OScy^KaeHHe pe3yabTaTOB 

MoHO(J)HaHH xaacca Zygnematophyceae 

Pe3yabTaTbi npeacTaBaeHHoro (fmnoreHeTHHecxoro aHaaH3a 3eaeHbix xoHtiorHpyio- 
iiurx Boaopocaefi b 3HanHTenbHOH CTeneHH coraacyioTca c 6onee pbhhhmh HccaeaoBa- 
hhbmh, b xoTopbix aHaaH3HpoBaancb MeHbinHe Ha6opbi aaHHbix (Bhattacharya et al.. 


OmiorcHeTHHecKoe aepeBO, ocHOBaHHoe Ha cpaBHeHHH nocjienoBaTeJibHocTeH 18S p/lHK 84 npeacTaBHTe- 
jiefi KJiacca Zygnematophyceae h 13 bh^ob .apyrHX CTpenTO^HTHbix Boaopocjiefi, a Taicxce 6 npa3HHO(j)HTo- 
Bbix ( Mamiellales h Pyramimonadales, Chlorophyta ), B3HTbix b KaHecTBe BHeuiHefi rpynnu. 
BeJiHMHHbi 6yTCTpen-nojLaep/KKH (NJ/MP) > 50 % h anocTepHopHbix BepoKTHOCTew (Bl) > 0.90 (100 + 100/100/1.00) yxa- 
3aHbi ana Bcex BeTBefi, 3a HCKJiiOMeHHCM BHyTpCHHHX b wiaaax Closteriaceae h Desmidiaceae. B KBajpaTHbix CKoOxax 
npHBeacHbi 3HancHHfl craTucTHMecKOH noaacpjKKH ocHOBHbix BCTBen aepeBa. paccHHTaHHbie b aHaninax 6ea npeacraBHTe- 
jieit poaa Spirogyra. 18S pilHK nocJieaoBaTCJibHOCTH, nonyMCHHbie aBTopoM, BbiaeacHbi wHpHbiM lupwc^TOM. Ha3BaHH« 
poaoB, ykajbiBacMbic B cKoOxax, cooTBCTCTByioT HcnoJib3yeMbiM b KaTauorax kojuickumh, ho He npinHaBaeMbix HaMH. 
Bwa, o6o3HaHaeMbiH xak [Mesotaenium endhcherianum ], CKopee Bcero, He HBJiseTCfl TaKOBbiM. /tnHHHbie bctbh KJiaji Clos¬ 
teriaceae h Spirogyra rpa4>HMecKH yMeHbiueHbi jo 70 h 35 % ot hcxojhoh juihhw. 
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1994; Surek et al., 1994; Besendahl, Bhattacharya, 1999; Denboh et al., 2001; Gont- 
charov et al., 2003) hjih apyrofi reH (rbcL) b KanecTBe (JjunoreHeraHecKoro MapKepa 
(McCourt et al., 1995, 2000). B to ace BpeMJt HauiH aaHHbie bhabhjih HeoacHaaHHo 060 - 
coOjieHHoe noaoaceHHe poaa Spirotaenia cpeaw KOHtioraT, npeanoaaraiomee hx nojiH- 
<J)HJieTHHHocTb. 3tot pe 3 yjibTaT npoTHBopeHHT BbiBOflaM McCourt et al. (1995, 2000) 
o (JjHJioreHeTHHecKoit Ojihsocth poaoB Spirotaenia h Spirogyra, nojiHOCTbio cornacyio- 
iUMMca c TpaflwuHOHHbiMH B3rjutflaMH Ha hx poflCTBeHHbie cbh3h. OflHaKO, Kax 6 biJio no- 
Ka 3 aHO A. A. Gontcharov, M. Melkonian (2004), rftcL-nocneaoBaTenbHOCTb (U38700), 
npHnwcaHHaa Spirotaenia condensata (Breb.) Ralfs, Ha aHaanae tcoTopoit ocHOBaHbi 3 a- 
KJHOHeHHB McCourt et al. (1995, 2000), BepoaTHee Bcero, 6 biJia noayneHa H3 HeH3BecT- 
hoio uiTaMMa Spirogyra h «BnaeTC« pe3yJibTaTOM ouih6kh npw pa 6 oTe c KyabTypa- 
mh Boaopocaen hjih npo 6 aMH flHK. B noBTopHOM aHaJiHae MaTpHUU aaHHbix McCourt 
et al. (2000), aonojiHeHHOH hobhmh nocneztoBaiejibHOCTHMH rbcL Tpex bhbob Spiro¬ 
taenia, 6 buia noayneHa TonoaorHii, HacHTHHHaa npeflCTaBBeHHoft Ha pHcyHKe, — 3tot 
poa TaioKe flocTOBepHO noMemancH 3a npeaeaaMH Kaaabi Zygnematophyceae h hmcb 
Chlorokybus b KanecTBe cecTpHHCKoro TaxcoHa (Gontcharov, Melkonian, 2004). 

HaBHHHe y npeacTaBHTeaeit KBacca 1506 HHTpoHa rpynnbi I b nocaeaoBaTeabHO- 
CTHX 18S p^HK HBBBeTCH OflHHM H3 npH3H3KOB, OTBHHaiOUtHX HX Ha MOBeKyBJtpHOM 
ypoBHe ot apyrwx CTpenTOfJjHTOBbix Boaopocaeit, He hmqkjuihx aToro HHTpoHa (Bhat¬ 
tacharya et al., 1994; Gontcharov et al., 2003). PaHee 6bino o6Hapy»ceHO, hto H3 6oBee 
HeM 100 HCCBeflOBaHHbIX BHflOB KOHlIOraT TOBbKO y Tpex 6BH3KOpOflCTBeHHbIX IUTaM- 
mob Spirogyra HHTpoHa HeT, BepoHrao, BcaeacTBHe ero btophhhoh noTepn (Gontcharov 
et al., 2003). OTcyrcTBHe 1506 HHTpoHa rpynnbi I b 18S p/],HK nocaeaoBaTeabHocTiix 
Tpex bhbob Spirotaenia noaTBepacaaeT o6oco6neHHocTb poaa cpean Zygnematophyceae 
(Gontcharov, Melkonian, 2004). FIoaHocTbio Heab3fl HCKBionaTb ero B03MoacHyio noTe- 
pio h abb Spirotaenia, oflHaKO (JmaoreHeTHHecKoe nono»ceHHe poaa cpean cTpenTotjw- 
TOBbix Boaopocaeit aeaaeT aaHHoe npeanoaoHceHHe MaaoBepoiiTHbiM. 

HaBHHHe npouecca KQHbiorauHH y Spirotaenia (Ha 6 aioaaBiiieecji TOBbKO y 4 H3 
25 bhbob) no3BOBaeT npeanoaoacHTb, hto BHBepreHUHH poaa c ochobhhm ctbobom 
KOHtioraT npoH30uiBa yace nocne bo3Hhkhobchhji 3toto cnoco 6 a nonoBoro pa3MHO- 
BceHHH. Mbi nonaraeM, hto BCTpanBaHHe HHTpoHa b 18S p^HK, npoHciueauiee 
350—400 mbh neT Ha3aa (Bhattacharya et al., 1994), h ero BaabHeitiuee BepTHKaBbHoe 
HacBeflOBaHne y*e He 3 aTpoHyBH npezuca Spirotaenia. BeponTHO, 3 BoaiouHOHHaji bh- 
hhh Spirotaenia cymecTByeT b KanecTBe caMocTOJrreabHoit Kax MHHHMyM CTOBbKo ace 
BpeMeHH. OCHOBblBaaCb Ha BaHHbIX MOBeKyBBpHO-(J)HBOreHeTHHeCKHX aH3BH30B. M03K- 
HO COBepmeHHO OnpeaeBeHHO rOBOpHTb 06 OTCyTCTBHH CeCTpHHCKHX OTHOIlieHHH Me>K- 
ay Spirotaenia h Spirogyra, npeanoaaraBiiiHxcfl aoaroe BpeMS Ha ocHOBaHHH cxoacTBa 
MOp^OBOTHH HX XBOpOnBaCTOB H npOBCMOHCTpHpOBaHHblX paHee B (J)HBOreHeTHHeCKOM 
aHaBHse McCourt et al. (2000). Mbi MoaceM samiiOHHTb, hto Spirotaenia JtBBJteTCJi bh6o 
cecTpHHCKoii rpynnoit OTHOcHTeBbHo Bcex ocTaBbHbix KOHbioraT, bh6o 3tot poa aaace 
He MOHO(J)HBeTHHeH c Zygnematophyceae. Hto KacaeTca 6BH30CTH Spirotaenia h Chloro¬ 
kybus (Chlorokybophyceae ), to Heab3H HCKBionaTb, hto cxobctbo hx HyKneoraaHbix no- 
CBeaoBaTeBbHocTeit npeaeTaBaaeT co 6 oit roMonBa3Hio. OaHaKO noaHoe coraacoBaHHe 
b 3tom OTOtueHHH pe 3 yBbTaTOB aH3BH30B asyx reHOB (18S p^HK h rbcL, Gontcha¬ 
rov, Melkonian, 2004), Haxoa»mHxc« b pa3Hbix reHOMax kbctkh (aaepHOM h xaopo- 
naacTHOM) h HcnbiTbiBaioutHX pa3BHHHoe aaBBeHHe ecTecTBeHHoro OT 6 opa, 3acTaBa«eT 
c ocTopoBCHocTbio oTHocHTbcn k TaKOMy npeanoaoHcemno. Bonpoc 3acayBCHBaeT aaab- 
Hefiiuero HayneHUB. 
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<t>HJioreHHH Zygnematales 


B OTjiHHHe ot xopoiuo noaaepacaHHoro nopaaxa Desmidiales, Zygnematales npea- 
cTaBJieH b BHae napafJmneTHHecxoH rpynnbi, aaHHMaKHuefl 6a3ajibHoe noaoaceHHe b 
KJiacce. Kan h b npeamecTByiomHX aHanH3ax (Bhattacharya et al., 1994; McCourt et al., 
1995, 2000; Besendahl, Bhattacharya, 1999), HaM He yaaaocb noaTBepaHTb BepHocTb 
pa3fleneHHB nopaaxa Zygnematales Ha 2 TpaaHQHOHHbix ceMehcTBa: Zygnemataceae — 
c HHTHaTbiMH (JjopMaMH h Mesotaeniaceae — c OAHOKJieTOHHbiMH. npeanoaoaceHHe 
o 6jih30cth 3thx rpynn 6bi.no caeaaHo eme J. Liitkerniiller (1902), KOTopbiH onwcaji 
HAeHTHHHOe CTpoeHHe KJieTOHHOH CTeHKH MeSOTeHHeBbIX H 31irHeMOBbIX H o6l>eaHHHJl 
hx Ha 3tom OCHOB3HHH b TpH6y Spirotaenieae noaceMeiicTBa Saccodermae. Oanaxo b 
6ojibuiHHCTBe 6onee no3aHHX KJiaccHcpHxattHOHHbix cxeM Me30TeHHeBbie h 3HrHeMOBbie 
paccMaTpnBajiHCb xax He3aBHCHMbie TaxcoHbi oflHoro paHra (rojuiep6ax, IIojijihckhh, 
1951; KocHHexaa, 1952; PyHamia, 1998). JJpyrHe aBTopu chht3jih MeaoTeHHeBbie 6o- 
nee 6jih3khmh k aecMHaHesbiM (West, 1916; Okada, 1953; Prescott et al., 1972; Bold, 
Wynne, 1985; Brook, 1981; Gerrath, 1993), Hcxoaa hi o6mero ana aByx rpynn oano- 
KJieTOHHoro CTpoeHHa. Xoth b HexoTopbix 3BOJiK3LiHOHHbix cxeMax (West, Fritsch, 
1927; Randhawa, 1959; Yamagishi, 1963) ceM. Zygnemataceae CBH3biBaaH c napa- hjih 
nojiH<j)HjieTHHHbiM ceM. Mesotaeniaceae (HHoraa aa*e npeanonaranocb He3aBHCHMce 
npoHcxoxcaeHHe HHTHaTbix poaoB c pa3JiHHHbiM ranoM xjioporuiacTOB (Yamagishi, 
1963)), <J)opManbHoe oOteaHHeHHe 3thx ceMehcTB b nopaaox Zygnematales 6buio cae- 
jiaHO TOJibKO Mix (1972). Yace nepBbie MoaexyaapHO-ijiHJioreHeTHHecxHe HccaeaoBaHHa 
(Bhattacharya et al., 1994; McCourt et al., 1995) npoaeMOHCTpHpoBajw HecocToaTejib- 
HOCTb 3TOH T04KH 3peHHa. BbUlO nOKa3aHO, HTO HHTHaTbie H KOKKOHJIHbie 3HrHCMOBbie 
BoaopocjiH He o6pa3yioT hctxhx rpynn, a 4)opMHpyHDT HecxonbKO reTeporeHHbix xaac- 
TepoB. OcHOBbiBaacb Ha pe3yjibTaTax aHanH3a rbcL, McCourt et al. (2000) npeaaoacHflH 
peopraHH30BaTb CTaracTHHecxyio CTpyicrypy Zygnematales, bkbhdhhb ceM. Mesotaenia¬ 
ceae b ceM. Zygnemataceae, HMeiomee npHapHTeT. Haum nocTpoeHHa no3BOJiaioT co- 
rnacHTbca c TeM, hto aBa ceMeiicTBa He aBJiaioTca MOHO<j)HJieTHHHbiMH, ho b to ace BpeMa 
Mbi He cmodih ycTaHOBHTb (xax 3to He yaaaocb h McCourt et al., 2000) moho<J)hjihio Bce- 
ro nopaaxa Zygnematales. nonyneHHbie aaHHbie yKa3biBaioT Ha to, hto Zygnematales 
pacnaaaeTca Ha 2 xpymtbie rpynnnpoBKH h HecxonbKO eaHHH'Hibix TaxcoHOB, napatjm- 
neTHHHo OTBeTBJiaiomHxca Ha aepeBe. 3to «Mesotaenium-njiacTep», Spirogyra, aBe 
bctbh Netrium h xaaaa Roy a. 

Ha aepeBe, ocHOBaHHOM Ha cpaBHeHHH rfecL-nocjieaoBaTenbHOCTeH xoHtioraT, He- 
xoTopbie poabi nopaaxa Zygnematales o6pa30BajiH xaaaw, HJieHbi xoTopbix HMean cxoa- 
Hyio MopcJiojiorHK) xaoponaacTOB: Mesotaenium h Mougeotia (aeHTOBHaHbie xaoponaa- 
cth), Cylindrocystis h Zygnemopsis (Skuja) Transeau (3Be3anaTbie xaoponaacTbi), Spi- 
rotaenia, Spirogyra h Sirogonium (cnHpaaeBHaHbie xaoponaacTbi; McCourt et al., 1995, 
2000). OaHaxo eme aBa TaxcoHa co 3Be3anaTbiMH xaoponaacTaMH — Zygnema h Zygo- 
gonium — He BXoaHJiH b oaHy xaaay c Cylindrocystis h Zygnemopsis. ABTopu npouH- 
THpoBaHHbix pa6oT 3HajiH3HpoBajiH Toabxo no oanoMy npeacTaBHTemo aaa xawaoro 
poaa, noaTOMy hx MOHOtjmaHa He Moraa 6biTb oueHeHa. HaMH noayneHbi (JiaxTbi, yxa3bi- 
Bajomne Ha to, hto aBa poaa, oGueaHHafomne oaHOxneTOHHbie (J)opMbi c aeHTOBHaHbiMH 
h 3 Be3anaTbiMH xaoponaacTaMH, Cylindrocystis h Mesotaenium cootbctctbchho, HBaa- 
KJTCa nOJlH(J)HIieTHHHblMH. TaXHM o6pa30M, TeopHa oOlUHOCTH npOHCXOJKaeHHa HHTHa¬ 
Tbix h oaHoxaeTOHHbix <J>opM, HMCKniiHX oaHH ran xaoponaacTOB (Randhawa, 1959; 
Yamagishi, 1963), He HaxoaHT noaTBepacaeHHH. 
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Poflbi Netrium h Roya 


FIojiojKeHHe poflOB Netrium h Roya Ha <J)HJioreHeTHHecKOM aepeBe Tpe6yeT Hexo- 
Topux KOMMeHTapweB. y*e nepBbie aHaaH3bi MoaexynjipHbix aaHHbix (McCourt et al., 
2000) noKa3ajm, hto BbiHBJieHHbie <|)HnoreHeTHHecxHe cb«3h 3thx poaoB npoTHBopenaT 
TpaflHUHOHHbiM B3rjisaaM Ha TaxcoHOMHHecKHH cocTaB ceM. Mesotaeniaceae h Bcero 
nopaaxa Zygnematales. HaMH Taioxe 6hhh noayneHbi pe3yabTaTbi, noaTBepacaaiomHe 
o6oco6jieHHOCTb Netrium h Roya ot ochobhoh Maccbi npeacTaBHTeneil Hopaaxa Zygne¬ 
matales. 

H3-3a npHMenaTejibHOH MoptjionorHH KJieTOK h xaoponaacTOB 3th aaa poaa Hepeaxo 
paccMHTpHBaaHCb b KanecTBe nepexoaHbix Mexcay caxxoaepMHbiMH ( Mesotaeniaceae ) h 
miaKoaepMHbiMH Desmidiales (Yamagishi, 1963; Brook, 1981) hhh BxaioHanHCb b co- 
ct3b nocaeaHHX (West, West, 1904). MoaexyaflpHbie aaHHbie BbiaeaxioT Netrium h 
Roya H3 cocTaBa ceM. Mesotaeniaceae h Bcero xaacrepa 3HrHeM0Bbix h noMemaroT b xa- 
necTBe cecTpHHCXHx TaxcoHOB OTHOCHTeabHO Desmidiales. Taxoe noaoxceHHe na 3Bo- 
aiOHHOHHOM aepeBe no3BoaaeT npeanoaoxcHTb, hto <J)opMbi, npeaxoBbie a tin coBpeMeH- 
Hbix npeacTaBHTeaeH 3thx poaoB, mothh BBaxTbcx HcxoaHoft rpynnon, aaBiuefi Hanaao 
nopaaxy aecMnaneBbix. BnoaHe BepoHTHO, hto 3to 6biaH Boaopocaw c OMHHpaaHaraoH 
yaaHHeHHOH xaeTXofi h xpynHbiM oceBbiM xaoponaacTOM. CxoaHbie MopifionorHHecxHe 
npH3HaxH coxpaHHaHCb y npeacTauHTeneH ceMencTB Gonatozygaceae h Closteriaceae, 
o6pa3yK»umx 6a3aabHbie bctbh xaaabi Desmidiales, a Taxxce ceM. Peniaceae b Penia- 
ceae/Desmidiaceae-KJiacTepe. 

B HauieM aHaaH3e poa Netrium npeacTaBaeH aeyMH BHaaMH, He33BHCHMo pacnoaa- 
raiomHMHCfl Ha aepeBe, hto yxa3WBaeT Ha ero ncxyccTBeHHOCTb. KpynHbie pa3Mepbi 
xaeTox h HaaHHne 2 hhh 4 oceBbix xaoponaacTOB xapaxTepn3yioT BHabi 3Toro poaa. 
UpHMeHaTenbHO, hto hmchho hhcho xaoponaacTOB OTHHHaeT bctbh Netrium. Tax, N. in- 
terruptum HMeeT 4 XHoponaacTa b xaeTxe, a N. oblongum (uiTaMM SVCK 255) — oaHH. 
B HHTepaType He BCTpenaeics yxa3aHH« Ha to, hto b otom poae hmciotch Bnabi c oaHHM 
XHoponaacTOM, ho Mbi aonycxaeM, hto aaHHbiH <f»axT Mor ocTaTbca He3aMeneHHbiM hc- 
caeaoBaTeaHMH. y Hcnoab30BaHHoro HaMH uiTaMMa (SVCK 255) eaHHCTBeHHbiH xao- 
ponaacT coctoht h3 asyx MaccHBHbix nacTen, coeanHeHHbix b ueHTpaabHOH nacra xaeT- 
xh tohkhm TJDxeM (oHpeaeaaiomHM aneHTpHHecxoe noaoaceHHe aapa), hto BbirajiaHT 
xax nBa THiiHHHbix xaoponaacTa. Mop4)oaorHs xaoponaacTOB h hx hhcho Hcnoab30Ba- 
HHCb npH pa3rpaHHneHHH cexiiHH poaa (Ohtani, 1990), oaHaxo, xax noxa3aaH Moae- 
xyaapHo-^HaoreHeraHecxHe HccaeaoBanHH, 3 th npH3Haxn OTpaxcaiOT 6oaee ray6oxyio 
aHBepreHUHio Mexcay TaxcoHaMH. O Heir CBHaeTenbCTByioT pa3HHHHX b noaoxceHHH 
xapa b xaeTxe h ero noBeaeHHH b npouecce uHToxeHe3a (Pickett-Heaps, 1975; Jarman, 
Pickett-Heaps, 1990) y BHaoB Netrium, HMeioianx pa3Hoe hhcho xaoponaacTOB. 


OHaoreHHB Desmidiales 

nopaaox Desmidiales 6bia onpeaeaeH b HauieM HecaeaoBaHHH xax ycTOHHHBaa Bep- 
iiiHHHaa rpynna b cocTaBe Zygnematophyceae, cocToamaa hx Tpex xaaa, ase H3 xoto- 
pbix cooTBeTCTByiOT TpaaHUHOHHbiM ceMeHCTBaM (cm. pHcyHOx). Gonatozygaceae h 
Closteriaceae npeacraioT xax He3aBiicHMbie rpynnbi b cocTaBe Desmidiales, b to BpeMa 
xax (= Peniaceae) poa Penium h oneHb xpynHoe ceM. Desmidiaceae o6pa3yiOT eauHbiH 
xaacTep. TaxHM o6pa30M, pa3aeaeHHe Desmidiales Ha ase rpynnbi, ocHOBaHHoe Ha npH- 
3Haxax yabTpacTpyxTypbi xhctohhoh ctchxh: noanopaaox Archidesmidiineae ( Closte- 
riineae y Ruzicka, 1977), xapaxTepH3yiomHHCH npocTbiMH nopaMH, npoHHxaiouiHMH 
Toabxo nepe3 Hapy'/KHbifl choh xaeTOHHOH cTeHXH, h opHaMeHTauHefl, o6pa30BaHHofl 
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3THM cjioeM, h noAnopflAOX Desmidiineae, hmckhahh nopbi, npoHH3biBaiouine hcio 
KjieTOHHyio CTeHKy, h opHaMeHTanHio, o6pa30BaHHyio btophhhoh xactohhoh CTciiKoii 
(Mix, 1972), He HaxoAHT noAAepacxH. ,U,Ba MOJieKynapHbix Mapxepa 18S pflHK h rhcL 
(McCourt et al., 2000; Gonteharov et al., 2003, 2004; HacToamee HceneAOBaHHe) xapax- 
TepH3yiOT nojxnopxrxOK Archidesmidiineae, BKAiOHaiomHH ceMehcTBa Closteriaceae, Go- 
natozygaceae h Peniaceae xax 6a3ajibHyio napa<j)HAeTH4ecxyio rpynny h onpeaejunox 
xapaicrepH3yiomHe ee npH3Haxn xax nne3HOMopc})Hbie aaa nopaana Desmidiales. 

CeMeficTBO Gonatozygaceae 

CeM. Gonatozygaceae HacHHTbiBaeT Bcero 11 bhaob, H3 KOTopbix 5 6buiH H3yneHbi 
c npHMeHeHHeM MOJiexyjiapHbix mctoaob. OTJiHHHTejibHbiM npH3HaKOM ceMeficTBa hb- 
naeTca cnocoOHOCTb <J)opMHpoBaTb xpynxne Jierxo pacnaflaiomneca hhth. Ero npHHaa- 
jieacHocTb k nopaflKy AecMHAHeBbix AocTaTonHo aoatc) 6bina noA BonpocoM no npHHHHe 
Toro, HTO HaJIHHHe nop H CerMeHTHpOBailHOCTb XAeTOHHOH CTeHKH (OCHOBHbie OTJ1HHH- 
TejibHbie npH3iiaKH nopaaxa) TpyaHopa3JiHHHMbi y cnaraiomHx ero bhaob b cbctobom 
MHKpocKone. XoTfl Liitkerniiller (1902) BepHo onncan TOHKoe CTpoeHwe ctchkh roHaTO- 
3nroBbix, ero AaHHbie He npHHHMajiHCb bo BHHMaHHe (West, West, 1904; Krieger, 1933; 
Sampaio, 1944) ah6o ocnapHBaniicb (Bopohhxhh, IUnanuna, 1946). ynbTpaMHxpocxo- 
rntnecKHe HCCAeAOBaHHa Mix (1972) nocTaBHJin Tonxy b sthx cnopax, y6eflHTejibHO no- 
Ka3aB npHHaanejKHocTb roHaT03nroBbix k nnaxoAepMHbiM AecMHAHeBbiM. 

HauiH pe 3 yjibTaTbi noMemaiOT Gonatozygaceae b xaneciBe nepBOH bctbh xnaAbi no- 
pjiAxa Desmidiales (cm. pucyHOx), OAHaxo CTaTHCTHHecxaa AOCTOBepHOCTb Taxon toiio- 
jiornn HeBejiHKa, a aHanH3 xjioponjiacTHoro reHa rbcL CTaBHr ceM. Closteriaceae xax 
6 a 3 aabHoe b nopaAxe (McCourt et al., 2004; Gonteharov et al., 2004). FTpH hccacao- 
BaHim 18S pAHK MeHbinero HHcna TaxcoHOB 3th ceMeficTBa o6pa3yiOT eAHHyio c;ia 6 o 
noAAepjKaHHyio rpynny b ocHOBaHiin KJiaAbi Desmidiales (Gonteharov et al., 2003). 
HaH 6 ojiee ohcbhahoh Mop<J)OAorHHecxoH cHHanoMop^Heii roHaT03nroBbix ABAaeTca 
CnOCo 6 HOCTb (J)OpMHpOBaTb HHTH. HeOCnOpHM TOT 4>aKT, HTO 3TOT npH3HaX BTOpHHeH 
Aah HAeHOB ceMeitcTBa h, Bepoarao, hbahctch npncnocoOAeHHeM k nAaHKTOHHOMy 06 - 
pa3y 3KH3HH. IlpeAnoAOACHTeAbHo, ero pa3BHTne nponcxoAHAO 3a cneT Henojmoro pac- 
xojKAeHHfl AenflmHxcH xactox, cxpenneHHbix aMop<J)HbiM aemecTBOM, oTJiaraioutHMca 
Ha KOHnax (Mix, 1980). flaHHbiit MexaHH3M 4>opMHpoBaHHa hhtch cymecTBeHHo otah- 
HaeTca ot THnHHHoro AJia 6 onbiiiHHCTBa hcthhho HHTnaTbix (})opM h He HMeeT aHanoroB 
y ocTajibHbix KOHbioraT. 

BbicoKaa noAAepacxa BHyrpeHHeH TononornH KJiaAbi Gonatozygaceae no3BOAaeT 
OlteHHTb 3BOAtOHHOHHyiO H TaXCOHOMHHeCXyiO 3H3HHMOCTb HeKOTOpbIX M0ptj)0A0rH4e- 
ckmx npii3HaKOB, HcnoAb3yeMbix aax neneit xnaccntjmxaixHH b ceMeflcTBe. nepBOHana- 
AbHO roHaT03Hi OBbie paccMaTpHBBAHCb xax oahh poA Gonatozygon de Bary (de Bary, 
1856), OAnaxo yace nepe3 Aaa roAa 3thm ace aBTopoM H3 ero cocTaBa 6biA BbiAeAeH 
poA Genicularia de Bary (de Bary, 1858), Ha ocHOBaHHH pa3AHHHH b Mop<J)OAorHH xno- 
ponAacTOB — oceBbix y Gonatozygon h nocreHHbix y Genicularia. XlaHHoe otahhhc 
CHHTaAOCb BecbMa cymecTBeHHbiM, xora h 6hao nocTaBAeHO noA coMHeHiie Lutkemiil- 
ler (1902), npeAAOvXHBinHM BHOBb o6beAHHHTb Aaa poAa. OTBeprHyToe 6oAbuiHHCTBOM 
cnennariHCTOB (West, West, 1904; Kocnncxaa, 1952; Prescott et al., 1972; Ruzicka, 1977; 
Gerrath, 1993) npeAAOJxeHHe HauiAo noAAepacxy b pe3yAbTaTax Harnux aH3AH30B, no- 
cxoAbxy bo Bcex TonoAorHsx Genicularia spirotaenia de Bary, THnoBon bha poAa, aocto- 
BepHo BXAKtHancfl b cocTaB Gonatozygon. PaccMaxpHBaH MoptjiOAorHio xnoponAacTOB 
npeACTaBHTeAen 3thx poaob, mojkho o6Hapy*HTb HaAHHHe nepexoAHbix (})opM Me>XAy 
hhmh, pa 3 MbiBa>omnx rpaHHiibi TaxcoHOB. Tax, aaa Genicularia elegans West et West, 
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BToporo BHfla poaa, xapaxTepHbi «MeHee cnnpaneBHaHbie» (West, Fritsch, 1927), neM y 
G. spirotaenia, xjioponjiacTbi, xoth ohh h 3aHHMaiOT nocieHHoe noAoaceHHe. KpoMe 3 to- 
ro, y HeKOTopbix bhaob Gonatozygon HaGaroaaeTCJi no OAHOMy HHor/ta caerxa 3axpyHeH- 
HOMy xjioponnacTy b KJieTKe. IloaTOMy Mbi npe^JiaraeM paccMaTpiiBaTb Genicularia spi¬ 
rotaenia Kax Gonatozygon spirotaenium de Bary, BepHyB eMy nepBOHananbHoe Ha3BaHne. 

BHyTpnpoflOBaa miaccH^HKanna Gonatozygon ocHOBaHa Ha npH3Haxax Mop(J)OJio- 
riMi KjieTKH (<J)opMe kohuob) h opHaMeHTayHH kactohhoh ctchkh (rAaAxaa—rpaHy- 
jiHpoBaHHaa—umnoBaTaa). Flo xpaimeH Mepe oahh bha, G. kinahanii (Arch.) Rabenh., 
xapaKTepH3yeTca coBepuieHHO ma^Kofi kactohhoh ctchkoh, hto paccMaTpHBanocb 
MHOrHMH HCCJiertOBaTeJWMH KaK npHMHTHBHblH npH3H3K. BHeiUHe c6AH)KaiOmHH ero c 
BHflaMH poaa Mougeotia (Ruzicka, 1977). Ham aHaJiH3 noMemaeT stot bha b ochob3hhh 
poflOBOH KJiaflbi, noflTBepjKflaa npeAnoAoaceHHe o tom, hto 3bojihduhh b potte 6bina co- 
npajKeHa c pa3BHraeM cKyjibnTypHpoBaHHocTH kactohhoh ctchkh. 

Eme oahoh oTAHHHTeAbHofi oco6eHHocTbio G. kinahanii abjiactch aHH3oraMHa, npw 
KOTopofi 3HroTa (JjopMHpyeTca b oflHOH H3 K0HbK»rapyK3iHHX KJieTOK (Rino, 1979). no- 
A 06 HbIH THn nOJIOBOrO pa3MH0)KeHHJI He HBJlfleTCH peflKHM y 3HTHeM0BbIX BOAOpOCHefi 
(Hoshaw, McCourt, 1988), OAHaxo Hejib3« yTBepxyjaTb, hto y G. kinahanii coxpaHHJiocb 
njie3HOMop(|)Hoe coctoahhc stoto npH3HaKa. AHH3oraMH« H3BecTHa y HeMHoronHCAeH- 
Hbix npejicTaBHTeJieH iBcex ceMencTB AecMHAneBbix, He XBJiaiomHXCH poactbchhhmh, 
noaTOMy ee He33BHCHMoe npoHcxoxcAeHHe BbirjiafliiT 6ojiee BepoaTHbiM. B npeaejiax ce- 
MencTBa npH3HaKH AH(})4)epeHUHauHH raMeT xapaxTepHbi h aaa Gonatozygon spirotae¬ 
nium, 3bojiiouhohho 6 oJiee npoflBHHyToro BH^a. 

CeMeilcTBO Closteriaceae 

CeM. Closteriaceae — BTopoe no HHcay bhaob b Desmidiales, HacHHTbiBawmee oxo- 
jio 150 bhaob b 2 poAax. BHflbi, caararomwe poA Closterium, OTAHHaMTca bmcokhm ho- 

AHMOp(f)H3MOM, H AAfl MHOTHX H3 HHX H3BCCTHO 6oAbIUOe HHCAO BHyTpHBHAOBbIX TaKCO- 

hob (okojio 1000 b poae (Prescott et al., 1975)). B cocraBe HexoTopbix MoptjioAorHHe- 
CKHX BHAOB BbmeAHeTCH 6<5JlblIJOe HHCAO TeHCTHHeCKH H30AHp0B3HHbIX 6H0A0THHeCKHX 
rpynn hjih OHOAorHnecxHx bhaob (Ichimura, Kasai, 1990), hto eme 6 ojiee ocjiojkhhct 
T3KC0H0MHK) CCMeHCTBa. 

KoHuennHfl ceM. Closteriaceae — OflHa H3 cTapeHiuHx npeAnoaceHHbix aax KOHbio- 
raT, h OHa npaxTHnecKH He H3MeHHAacb c MOMenra onwcaHHa. BnepBbie Kax TaxcoH paH- 
ra ceM. Closteriaceae npHBOAHTca C. G. Ehrenberg (1832), o/tHaxo AeficTBHTe.ibHbiM 
cHHTaeTca onwcaHHe A. Pritchard (1852). OTAHHHTeAbHbiMH npH3HaxaMH Closteriaceae 
HBJiaeTca <J)opMa kjictkh (corHyTbie cyacHBaiomHeca x KOHuaM), HajiHHHe BaxyoAeii 
c KpncTaAAHxaMH ranca, cerMeHTHpoBaHHas npoHH3aHHaa nopaMH h nacTO cxyAbrny- 
pnpoBaHHaa (mTpnxoBaTaa hah nyHXTHpoBaHHaa) KAeTOHHaa oOoAonxa. 

HecMOTpa Ha to hto Mop<j)onorHHecxH ceM. Closteriaceae o6oco6acho h cnmaeTca 
oahoh H3 HaH6oAee xopomo OHepneHHbix rpynn AecMHAneBbix h KOHbioraT b ucaom 
(P rescott et al., 1975), paHHne MOAeKyAapHO-cjmAoreHeTHHecKHe HccAeAOBaHHa ct3bhah 
noA coMHeHne ero caMocTOJrreAbHOCTb, TaK xax o6HapyjxHBaAH 6AH30CTb Closterium lit- 
torale Gay c npeACTaBHTenaMH ceM. Desmidiaceae (Besendal, Bhattacharya, 1999), h 
poAa Roy a ( Mesoteniaceae , Zygnematales) c bhasmh Closterium (McCourt et al., 2000). 
fleraAbHoe H3yneHHe 3 thx BonpocoB noxa3aAo, hto b o6ohx cAynaax 3 th cnopHbie Bbi- 
boam ocHOBbiBajiHcb Ha omH6Kax npu pa6oie c KyAbTypaMH BOAopocAen h npo6aMH 
/(HR (Gontcharov et al., 2003, 2004). B HacToamee BpeMa MOHOtjmneTHHHOCTb Closte¬ 
riaceae moxcho cHHT3Tb noATBepxcAeHHofi MOAexyAxpHbiMH A^HHbiMH (Denboh et al., 
2001 ; Gontcharov et al., 2003, 2004), a noAOJxeHHe ceMeficTBa b ochob3hhh xnaAbi Des- 
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midiales xopoiuo coraacyeTcx c njie3HOMop<j)HbiM coctohhhcm npH3naxoB yjn.ipa- 
CTpyKTypbi ero kjictohhoh ctchkh. 

Kan BHflHo H3 npeflCTaBJieHHOH 18S p/JHK TonoaontH, ,3 tot reH xapaxTepH3ycicH 
nOBbiiiieHHOii CKopocTbio HaKOnjieHHfl MyxauHH y bhaob Closteriaceae. Hmchho no 
BbimeHHaa Myra6ejibHOCTb o6ycjioBJiHBaeT oueHb anHHHyio BeTBb xnaabi ceMeficTBa na 
18S p,ZI,HK aepeBe (cm. pncyHox). llpH bmcoxoh ycTOHHHBOCTH xnaabi B3aHMOOTHome- 
hhh cjiaraiomHX ee buzjob ocTaiOTca b 3Ha4HrejibH0H cTeneHH hc BbixcHeHHMMH, h 6ojib- 
uihhctbo o6Hap>OKeHHbix rpynnHpoBox TaxcoHOB He HMeeT CTaTHCTHHecxoit noaaepjx- 
kh (cm. pwcyHOK). Ilo3TOMy Ha aaHHOM 3Tane He npeflCTaBJiaeTCH bosmojkhhm oueHHTb 
TaKCOHOMHHeCKyK) 3HaHHMOCTb M0p<j)0JI0rH4eCXHX npH3H3KOB, HCnOJlb3yeMbIX B CHCTe- 
MaraKe ceMeflcTBa. Xapaicrep BHyTpeHHeit CTpyKTypbi xaaabi npeanonaraeT HanHHHe 
6ojibiuoro HHCJia ayTaHOMopijjHbix MOJiexyjixpHbix npH3HaxoB, o6ecneHHBaiomHX ajihh- 
Hbie HHflHBHflyajibHbie bctbh TaxcoHOB h npeanoBOJXHTejibHo yxa3biBaeT Ha hx 6hct- 
pyio flHBepreHUHio. 


CeMeficTBo Peniaceae 

OnHCbiBas ceM. Peniaceae, E. Haekel (1894) Hcnojib30Baa MopcfionorHio xneTOx 
(UHJiHHflpHHecxHe, c 3axpyrBeHHbiMH xoHnaMH) xax ochobhoh aHarHOCTHuecxHH npn- 
3Hax h Ha stom ocHOBaHHH BKJ1K3HHJ1 b cocTaB ceMeiicTBa poflbi Penium, Mesotaenium, 
Cylindrocystis h Spirotaenia, npeacTaBHrenH xoTopbix acHCTBHTeubHO hmciot cxoa- 
Hbifi BHeuiHHH BHfl. OflHaxo yace nepe3 8 JieT Liitkemuller (1902) noxa3aa npHHUHnnanb- 
Hbie pa3JlHHHfl B TOHXOM CTpoeHHH XJieTOHHOH CTCHXH MOXay Penium H OCTaJlbHblMH po- 
flaMH h hcxjhohhji hx H3 TpH6bi Penieae, cooTBeTCTByiomeH oAHOHMeHHOMy ceMeficTBy 
b coBpeMeHHOM noHHMaHHH. Co BpeMeH Liitkemiiller aHarH03 ceMencTBa, aonojmeH- 
Hblll flaHHbIMH O HaJIHHHH CeTMeHTHpOBaHHOH XJieTOHHOH CTCHXH, nop H OpHaMeHTa- 
ixhh; npaxTHHecxH He mchhjich. BepHOCTb B3rjuwoB h buboaob 3Toro aBTopa 6 buia non- 
HOCTbK) nOflTBepHCaeHa 3JieXTp0HH0-MHXp0CX0nH4eCKHMH HCCJie/lOBaHHXMH TOIHCOH 

CTpyxTypbi xneToHHOH cTeHXH b pofle (Mix, 1968, 1972). 

06pa3ya Hapaay c Gonatozygaceae h Closteriaceae rpynny «Archidesmidiineae», 
Peniaceae OTJiHHaeTcx ot 3thx ceMeficTB Mopc})OJiorHeH xjieTXH (He H3orHyTbie h He 
o6pa3yiomHe hhtch) h ranoM opHaMeHTanHH ee ctchxh (KocHHexaa, 1960; Ruzicka, 
1977). OflHaxo F. A. C. Kouwets h P. F. Coesel (1984) yTBepxcaaaH, hto xjieTOHHaa 
o6ojio4xa npaxTHHecxH HaemunHO ycipoeHa y Peniaceae h Gonatozygaceae, h Ha 3tom 
0CH0B3HHH npefljiojxHJiH o6teflHHHTb ceMeficTBa, coxpaHHB HMewmee npHopmeT Ha- 
3BaHHe Peniaceae. /(aHHoe npeaJioaceHHe Bbirnxaeno BnojiHe y6eaHTeJibHO h HaiuJio 
cbohx ctopohhhxob (Gerrath, 1993, 2003). y>xe nepBbie MOJiexyjixpHo-ifiHnoreHeTHHe- 
cxne aHajiH3bi noxa3aaH ero HecocTOHTejibHocTb h He o6HapyoxHJiH npeanonaraeMoro 
poflCTBa Penium h Gonatozygon (Bhattacharya et al., 1994, 1996; Besendahl, Bhattacha- 
rya, 1999; McCourt et al., 2000). Ebino noxa3aHO, hto Penium XBJixeTCfl ceeTpHHexHM 
TaxcoHOM no otholuchhio x 3BOJHOHHOHHO npoflBHHyTOMy ceM. Desmidiaceae. CecT- 
pHHCxiie B3aHMOOTHOiueHHfl Moxay Peniaceae h Desmidiaceae oneHb xopoiuo nozmep- 
jxaHbi CTaTHCTHuecxH AByMH HeaaBiicHMbiMH (JiHjioreHeTHHecxHMH MapxepaMH (GoHt- 
charov et al., 2004) h He Bbi3biBaioT comhchhh. B to xte BpeMs sto poactbo aociaTOHHo 
Tpy^HO o6ocHOBaTb xaxHMH-JiH6o (JieHOTHnHHecxHMH npii3HaxaMH. rjiy6oxHe pa3JiH- 
4HH B TOHXOM CTpoeHHH XJieTOHHOH CTeHXH y npeflCTaBHTeJieH flByX CeMeitCTB nOflpo6- 
ho onncaHbi (Mix, 1968, 1972), h hx BajxHocTb He noflBepraeTcx hbmh comhchhio, oflHa- 
xo HccjieflOBaHHx M. Engels h D. Lorch (1981) noxa3ajiH cymecTBOBaHHe nepexoflHoit 
(JiopMbi Mexyty Peniaceae h Desmidiaceae. CoraacHO aaHHbiM sthx aBTopoB, xaeTouHan 
CTeHxa Phymatodocis nordstedtiana HHTHaToit aecMHUHeBOH Boaopocan, pa3aeaeHa 
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Ha aae paBHbie uacTH (nojiyiuieTKH) KaK y Bcex Desmidiaceae, oflHaKO HMeeT npocTbie 
nopbi, KaK y bhuob Penium, t. e. stot BHa coneTaeT npH3HaKH o6ohx ceMeficTB. Haiuii 
HCOJieflOBaHHH noaTBepanaH nepexoaHbiii CTaTyc P. nordstedtiana, noMemaa ero b 
ocHOBamie Peniaceae/Desmidiaceae KJiaabi (cm. pncyHOK) Meacay aayMs napa^HaeTHH- 
hhmh BeTBflMH Penium. 

OrpaHHneHHocTb aaHHbix o GnoaornH, 6hoxhmhh h reHeraKe bhuob Penium He no- 
3BOJiaeT y6eflHTejibHO o6bHCHHTb cranb HeoacnaaHHyio KapTHHy aHBepreHUHH b poae, 
a TaioKe ero 6aH30CTb k aecMHaneBbiM. CneayeT OTMeraTb, hto aaHHbie no yjibTpa- 
CTpyKType kjictohhoh ctchkh Penium Henb3H CHHTaTb noJiHbiMH. Hanooaee aeTaabHO 
KJieTOHHaa CTeHKa 6biaa H3yneHa y KpynHOKJiei OHHbix bh^ob (P. margaritaceum, P. spi- 
nulosum 11 P. spirostriolatum), rae Ha npoaoabHbix cpe3ax 6biJio yOeaHTeabHO npo- 
fleMOHCTpnpoBaHo oTcyrcTane pa3aeaeHHa Ha nojiyicjieTKH (Mix, 1968; Gerrath, 1969). 
y MenKOKJieTOHHbix ace bhjiob H3yHaaca TOJibKO ran nopoBoro annapaTa h aeTaan CTpo- 
eHHH CHHyca Heii3BecTHbi. 

TaKHM o6pa30M, ceM. Peniaceae Tpe6yeT aaabHeHiuero H3yneHHfl aaa ycTaHOBae- 
hha ero TaKCOHOMHHecKOH CTpyKTypbi h pa3rpaHHHeHH« c ceM. Desmidiaceae. Co6ct- 
BeHHO roBopa, He £0 KOHna BbiacHeHHbiMH aBnamca TOJibKO poacTBO h TaKCOHOMHne- 
cxaa npHHaaaeacHOCTb MeaKOKaeTOHHbix bh/iob poaa Penium. CaMOCToaTeJibHOCTb h 
o6oco6aeHHOcTb ero 6a3aabHOH bctbh He Bbi3biBaioT coMHeHna, a npHcyTcTBne b co- 
CTaBe 3 toh KJiaflbi P. margaritaceum , ranoBoro BHna, no3BOJiaeT coxpaHHTb 3a btoh 
rpynnon poaoBoe Ha3BaHHe. 3Ta ace Kaaaa MoaceT paccMaTpHBaTbca n Kax caMOCToa- 
TejibHoe ceM. Peniaceae. 


CeMencTBO Desmidiaceae 

KoHnennwa Desmidiaceae 6biaa npeaaoaceHa eme J. Ralfs (1848), oaHaxo b coBpe- 
MeHHOM noHiiMaHini h o6teMe 3Ty rpynny nepBbiM oxapaKTepH30Baa (KaK Tpn6y Cos- 
mariae ) Liitkemuller (1902). KaeTOHHaa o6oao4Ka, pa3aeaeHHaa Ha aea cerMeHTa, h Ha- 
jiHnne caoacHoro nopoBoro annapaTa paccMaipnBajiHCb b KanecTBe ochobhmx npH3Ha- 
kob, otjim naio mux Cosmanae ot ocTaabHbix aecMnaneBbix. yabTpaMHKpocKonHnecKHe 
nccjieflOBaHna (Mix, 1969, 1972) noaTBepanaH Ha6aioaeHHfl Liitkemuller (1902) h 
OKOHHaTejibHO yTBepflHjiH nojioaceHne n CTaTyc Desmidiaceae b cncTeMe KOHurorar. 
Hpe3Bbi4afiHoe MoptfioaorHuecKoe pa3HOo6pa3He npeacTaBHTenen ceMencTBa 3aTpya- 
HaeT Hcnoab30BaHHe KaKHx-jm6o Mop^ojiornHecKHx npH3H3KOB ansi ero xapaKTepncTn- 
kh, oflHaKO HajiHHHe y 6ojibmHHCTBa BHaoB nepeTaacKH (cHHyca) Meacay nojiyKJieTKaMH 
aeaaeT hx aenco y3HaBaeMbiMH. B HacToamee BpeMa b cocTaBe Desmidiaceae BbiaeanioT 
ot 30 flo 40 poaoB, oOteflHHaiomHX okobo 2500 bhaob. 

C MOMeHTa ycTaHOBaeHna pa3aH4HH b tohkom cTpoeHHH kjictohhoh ctchkh ce- 
MeficTBa b nopamce aecMHaneBbix hh y koto He B03HHKaao comhchhh b tom, hto npn- 
3H3kh, xapaKTepn3yiomHe Desmidiaceae, aBJiaiOTca anoMopcjmbiMH, a caMO ceMencT- 
bo — 3BomonHOHHO npoflBHHyTbiM (Liitkemuller, 1902; Mix, 1972; Ruzicka, 1977; 
naaaMapb-MopflBHHijeBa, 1982). OTcyTCTBne KaKHx-an6o nepexoaHbix (JjopM Meacay 
npHMHTMBiibiMM ceMeflcTBaMH nopsaxa ( Gonatozygaceae , Closteriaceae h Peniaceae) 
h Desmidiaceae npeanoaaraao hx rny6oKyio anBepreHunro. OaHaKo o6HapyaceHHoe y 
Phymatodocis nordstedtiana coneTaHHe npH3H3K0B Peniaceae h Desmidiaceae (Engels, 
Lorch, 1981) nocT3BHJio noa comhchhc nocaeaHee yTBepacaeHHe, a Taxace yKa3aao Ha 
Heo6xoaHMOCTb nepecMOTpa rpamm Desmidiaceae h o6menpnHHTOH cxeMbi BBoaionHH 
npH3H3KOB yabTpacTpyicrypbi KaeTOHHon ctchkh b nopaaxe. 

MoaeKyaapHO-(|)HaoreHeTH4ecKHe HccaeaoBaHHa (Bhattacharya et al., 1994; McCo- 
urt et al., 2000; Gontcharov et al., 2003) noaTBepanan CTaTyc ceM. Desmidiaceae KaK 
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HanOoaee 3Bojik»uhohho npoaBHHyroro b nopaane Desmidiales h b KJiacce b neaoM, pac- 
noaaraa ero b KanecTBe BepuiHHHOH Kaaabi BBoaiouHOHHoro aepeBa KOHtioraT. OanaKo 
ecan paHHne aHaarobi He aaBaait noBoaa ycoMHHTbca b He33BHCHMOCTH Desmidiaceae 
h cecTpHHCKoro Peniaceae (Besendahl, Bhattacharya, 1999; McCourt et al., 2000; Den- 
boh et al., 2001), to no Mepe pacuiHpeHHa nncaa H3yneHHbix bhaob rpaHHnbi Meacay ce- 
MencTBaMH OKa3aancb npaKronecKH noaHOCTbio pa3MbiTbiMH (Gontcharov et al., 2004; 
HacToamee HccaeaoBaHHe). Ha nepBbiit B3raaa, stot <J)aKT BbiraaaHT napaaoxcaabHo, 
oaHaKO, anaaH3Hpya paenpeaeaeHiie anaKpHTHHecKHx npH3H3KOB no BeKTopy Penia¬ 
ceae — Desmidiaceae, Mbi Ha6aioaaeM nocreneHHbiH nepexoa Meacay hhmh, TOHHee 
pa3annHbie KOM6nHannH aByx npn3HaKOB: HanHHHa nan OTcyTCTBHa pa3aeaeHHa xaeT- 
kh Ha noayKaerKH n npocTbix an6o caoatHbix nop. Ha Ham B3raaa, btot <J)axT hh b Koen 
Mepe He OTBepraeT hx 3H3hhmocth ana pa3rpaHHHeHHa ceMeficTB b nopaaKe Desmidia¬ 
les, a amiib BbiaeaaeT Phymatodocis Nordstedt b xanecTBe eme oaHoro ceMencTBa, xa- 
paKTepH3yeMoro HaananeM npocTbix nop, pa3aeaeHHbiM Ha 2 cerMeHTa btophhhoh h ot- 
aeaaiomeHCfl nepBHHHofi KaeTOHHbiMH cTeHKaMH. TaKHM o6pa30M, Mbi BoccTariaBaHBa- 
eM MOHO(J)HaHto ceM. Desmidiaceae h eanHCTBO npn3H3KOB, xapaKTepH3yiomHX ero. 

He3aBHCHMo ot cTaTyca h TaKcoHOMHHecKon npHHaaaeacHOCTH Phymatodocis, ero 
noaoaceHne Ha (JmaoreHeTHHecKOM aepeBe no3BoaaeT bhccth cymecTBeHHbie yTOHHe- 
HHH B rHllOTeTHHeCKHH 3BOaiOHHOHHbIH CLjeHapHH, np'HBeaiUHH K B03HHKHOBCHHK) rp.yn- 
nbi Boaopocaen, Kaaccn<J)HHHpyeMbix xax ceM. Desmidiaceae. Y hx npeaxoBOH (f)opMbi, 
BepoflTHee Bcero HMeBmefi mhoto o6mHX nepT c coBpeMeHHbiMH BHaaMH Penium s. 1., 
aoaacHO 6biao npoH30HTH no KpaitHeit Mepe TpH onem. cymecTBeHHbix npeo6pa30Ba- 
hha, a HMeHHO TpaHc<j)opManM« npoHH3aHHbix 4»H6pnaaaMH nop b HacToamnit nopoBbin 
KaHaa, pa3aeaeHHe BTopHHyon xaeTOHHOH ctchkh Ha ana cerMeHTa h OTaeaeHne nep- 
bhhhoh KaeTOHHOH cTeHKH ot btophhhoh. Co6biTHa 3 th Moran HaTH b pa3HOH nocae- 
aoBaTeabHOCTH, oaHaxo mojkho npeanoaoacHTb, hto <J)opMHpoBaHne HacToamnx nop 
npoH3omao b nocaeamoio onepeab, noeae Toro xax C(j)opMHpoBaaHCb noayxaeTKH h 
nepBHHHaa KaeTOHHaa cTeHKa cTaaa OTaeaaTbca ot BTopmiHOH b xoae Mop<J)oreHe3a 
(npH3H3KH Phymatodocis). 

npHMenaTeaeH tot <J)aKT, hto 3th BecbMa cymecTBeHHbie cTpyKTypHbie npeo6pa30- 
BaHHa caa6o npoaBnancb b pa3JmHHax nocaeaoBaTeabHOCTefi 18S p,H,HK Phymatodocis 
h Desmidiaceae. /JanHa BHyrpeHHeH bctbh, pa3rpaHHHHBaiomeH sth TaxcoHbi (nan ot,- 
paaceHHe KoannecTBa MyTaunfl), Maaa. CxoaHaa xapTHHa HaOmoaaeTca b ({mnoreHeTHHe- 
ckhx aHaaH3ax, Hcnoab3yiomHX pn6ocoMaabHbiH (18S p/(HK, cm. pwcyHOK) h 6eaox-KO- 
awpyiomHH (rftcL; Gontcharov et al., 2004) reHbi, h CTaracTHHecKaa noaaepacKa stoh 
BeTBH HH3K3 b o6ohx aHaaH3ax. Han6oaee npocTbiM oOtacHeHMCM noaoOHoro <J)eHOMe- 
Ha M03KHO CHHTaTb 6bICTpOTy SBOatOHHOHHblX H3MeHeHHH B CTpoeHHH KaeTOHHOH CTeH¬ 
KH y aecMHaneBbix, oanaxo ero MexaHH3M h aBHacymaa cwaa ocTaioTca HeH3BecTHbiMH. 

JIothhho 6biao 6bi npeanoaovKHTb, hto Bnabi b cocTaBe HaH6oaee MoaoaoH rpynnbi 
Kaacca (ceM. Desmidiaceae ) aoaacHbi xapaKTepH30BaTbca OoabmHM cxoacTBOM nocae- 
aoBaTeabHocTefi, oanaKo stoto He npoHcxoaHT. KaK BnaHO H3 pncyHKa, aaa xaaabi ce- 
MeilcTBa xapaxTepHbi aocTaraHHo a-BHHHbie KOHenHbie bctbh, Toraa xax BHyTpeHHHe 
ocTaioTca kopotkhmh, hto yxa3biBaeT Ha He6oabmoe nncao MoaeKyaapHbix npii3HaKOB, 
o6hihx aaa BHaoB. BepoaTHo, BbicoKaa anBepremma HyKaeoTHaHbix nocaeaoBaTeab- 
HOCTefl 18S p/)HK aBaaeTca npHHHHon hh3koh cTaracTHHecKOH aocTOBepHocra BbiaB- 
aeHHbix B3aHMooTHomeHHH Meacay poaaMH b ceMeftcTBe, hto He aaeT bo3mo>khocth 
cpaBHHTb noayneHHyio (^HaoreHeTHHecxyio cxeMy c cymecTBytoiitHMH cxeMaMH bbo- 
aionHH Moptj)oaorHHecKHx npn3HaKOB, npeacae Bcero c{)opMbi KaeTKH (Teiling, 1950) h 
THnoB xaoponaacTOB (Teiling, 1952). CaeayeT 33MeTHTb, hto, xoTa oOHapyaceHHaa no- 
aH(|)HaeTHHHOCTb mhothx poaoB (Gontcharov et al., 2003) OTBepraeT HexoTopbie H3 no- 
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jio)KeHHH 3 thx cxeM, OTflejibHbie hx aeTaJiH HaxoaaT noaTBepxcfleHHe b pe3yjibTaTax Ha- 
iuhx aH3JiH30B. npoxae Bcero 3 to xacaema ocoOeHHOCTeii MoptjtonorHH npeaKOBbix 
<j)opM ceM. Desmidiaceae h Bcero nopsaxa Desmidiales. E. Teiling (1950, 1952) pac- 
CMaTpHBaji oMHHpaflHaTHbie KOHbforaTbi, HMeiomwe imaHHapHHecxHe xaeTXH co CTeJio- 
HBHbiMH xnopoiuiacTaMH, xax HaH6ojiee npHMHTHBHbie, aaBinne Hanaro BceMy pa3Ho- 
o6pa3Hio (JjopM aecMHaweBbix, a 3 th npH3Haxn — xax nne3HOMop(j)Hbie. Hmchho Taxofi 
Mop<j)OJiorHeH xapaKTepH3yK)TCH bham Netrium h Roy a, npeaBapjnomne xnaay Desmidi¬ 
ales, poflbi Gonatozygon h Closterium, HaxoaamHeca b ooiioBaHHH xaaabi nopaaxa, h 
poa Penium, pacnoaaratomHHca b ocHOBamm Desmidiaceae. B ueaoM mojkho cxa3aTb, 
hto 3BoaiouHH Ha 3 tom OTpe3Ke He cnoco6cTBOBaaa noaBaeHHio pa3Hoo6pa3H« <J)opM 
KneTKH. JIorHHHo npeanonojKHTb, 4 to oMHHpaanaTHocTb npeacTaBHTeaeH HexoTopbix 
poaoB H3 codaBa Desmidiaceae yKa3biBaeT Ha hx npHMHTHBHOCTb, oaHaxo noao6Hbifi 
BbiBoa KaxceTca HaM npexcaeBpeMeHHbiM. Y)Ke Phymatodocis, 3aHHMaioiiiHH nepexoa- 
Hoe noaoaceHHe Mexcay Desmidiaceae h Peniaceae h npeaBapsHDianH Ha aepeBe MHorne 
poau c 6aH3K0H k Penium Mop^oaornefl, xapaxTepH3yeTcx 4-paawaabHbiMH xneTxaMH 
c (JjypKOHaHbiMH xaoponaacTaMH, t. e. HpH3HaxaMH, CBHaeTeabCTByiomHMH, no MHe- 
hhk» Teiling (1950, 1952), o ero Mop<J>oaorH4ecxoH npoaBHHyTOCTH. 


BbiBoabi 

ripoBeaeHHoe h3mh nccaeaoBaHHe (JmaoreHeTHHecxHX B3aHMooTHomeHHH b xnacce 
Zygnematophyceae noxa3aao HaaHHHe uenoro paaa pa3HornacHH Mexcay pe3yabTaTa- 
mh MoaeKyaapHO-(J)HaoreHeTH4ecKHX aHaaH30B HyxneoTHaHbix nocneaoBaTenbHocreH 
H TpaaHUHOHHbIMH B3rjlflaaMH Ha 3BOaiOUHIO H CHCTeMaTHKy KOHbHDraT. B TO 3Ke BpeMfl 
MoaexyaapHbie aaHHbie b 3Ha4HTeabHOH CTeneHH noaTBepaHJin xnaccHtjmxaHHOHHyio 
cxeMy xaacca, ocHOBaHHyio Ha oco6chhocthx yabTpacTpyxTypbi xneTOHHofi ctchkh 
(Mix, 1972), h xapaKTepH3yioT nopaaox Desmidiales, ceMeficTBa Gonatozygaceae h 
Closteriaceae xax MOHOtjmaeTHHecxHe rpynnbi. Hto xacaeTca apyrnx ceMeficTB xaacca, 
to 3aecb oaeBnaHa HeoOxoaHMoeTb aaabHeHinero yray6aeHHoro H3y4eHHa xax reHera- 
aecxHX, Tax h (JieHOTHnHaecxHx npH3HaxoB. B HacToamee BpeMa orpaHHaeHHOCTb aaH- 
Hbix o Mop(J)oaorHH, 6HoaorHH h 6hoxhmhh xoHbioraT He no3BoaaeT apryMeHTHpoBaH- 
ho noaTBepaHTb hbh onpoBeprHyTb Ha6aioaaeMbie npoTHBopeana. 
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SUMMARY 

Molecular phylogenetic analyses of 103 18S rDNA sequences of Streptophyta (including 84 
from the Zygnematophyceae) were performed using complex evolutionary models and maximum like¬ 
lihood, distance, maximum parsimony and Bayesian methods. The significance of the results was tested 
by bootstrap analyses and deletion of long-branch taxa. The analyses positioned the genus Spirotaenia 
among streptophyte algae outside the Zygnematophyceae suggesting that this genus may not belong to 
the class. All results support the monophyly of the order Desmidiales white the second order, Zygnema¬ 
tales, forms a scries of early-branching clades in paraphyletic succession, with the two traditional fami¬ 
lies Mesolaeniaceae and Zygnemataceae being not monophyletic. Within the order Desmidiales, the fa¬ 
milies Gonatozygaceae and Closteriaceae arc monophyletic whereas the Peniaceae and the Desmidia¬ 
ceae represent a single lineage. Our data provides solid evidence that some genera in the Zygnematales 
are not monophyletic and that the genus concept in the group needs to be revised. Incongruence bet¬ 
ween molecular phytogeny and traditional taxonomy of the conjugates is discussed. 
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npitBencH aHHOTiipoBaHHbiM cmrcoK bhaobux h BHyTpitBU.tOBbix TatccoHOB (125) ceM. Fragilaria- 
ceae Hust., BbisB.ncn hmx b BoxtoeMax EepHHTHH, npeanaraeTca 11 hobux KOM6nHaunii. 

K, 1 K)ue b bie cnOBa: Fragilariaceae, bhaoboh cocTaB, EcpiiHrus. 

flaHHaa pa6oTa HBJiaeTca npoaoji^ceHneM paHee ony6jiHKOBaHHbix MaTepnajiOB 
(XapHTOHOB, 2001, 2005a, 6). B Heii noflBOOTTca htoth tjtJiopHCTHHecKHX nccjieflOBa- 
HHH (1971 - 2004) flHaTOMOBbIX CeBepO-BOCTOHHOH A3HH H TaKCOHOMimeCKOH peBH- 
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3HH ceM. Fragilariaceae BepHHrHH. 1 IIpH peBH3HH npHHjrra KOHiienuHH K. Krammer, 
H. Lange-Bertalot (2000) c aonoaHeHHJiMH h H3MeHeHHHMH, npeaaoxceHHbiMH E. Stoer- 
mer c coaBT. (1999), A. Witkowski c coaBT. (2000) h ap. HHacenpHBeaeHHbiH aHHorapo- 
BaHHbiil cnHCOK npeflCTaBHTejieH ceM. Fragilariaceae , o6Hapy)KeHHbix b BoaoeMax Be¬ 
pHHrHH, BKJiKjnaeT 125 TaKCOHOB BHaoBoro h noaBHaoBoro paHra. 

IlpHHHTbie o6o3HaHeHHH: og — o;iHrorajio6: gb — rajio(J)o6, in — HHan<J)(J)epeHT, 
gl — raaoijiHA; mg — Me3oraao6, ab — ajiKaanOnoHi, af— anKanH(J)Ha, cn — unpKyM- 
HeHTpaabHbiil, az — anHAO<J)Hn; os — oaHrocanpo6HOHT, p-ms — 6aTaMe3oeanpo6H- 
oht, a-ms — ajib<j>aMe3ocanpo6HOHT; a — apKTHnecKMH, a-b — apKToOopeajibHbm, b — 
6opeaabHbiil, k — KocMonoanT. 

Asterionella formosa Hass.; 3a6eaHHa h ap-, 1951; Krammer, Lange-Bertalot, 
2000. — Diatomagracillima Hantzsch; Asterionella gracillima (Hantzsch) Heib.; A. for¬ 
mosa var. gracillima (Hantzsch) Grun. B BoaoeMax pa3Horo rana h rpocpHOCTH, BnaoTb 
AO onpecHeHHbix ynacTKOB Mopcxoro npH6p«Kb«, noBceMecTHO. 

Og(in), P-ms, af, k; ilKyroa, 6acceitH TayitcKoit ry6bi, OacceitHbi pen KoabiMa, neH- 
>khh 3, AHaaupb, najiHBaaM, AMry3Ma, n-OB KaMnaTKa, HayHCKaa HH3MeHH0CTb, HyKOT- 
ckhh n-OB, AaacKa, BpHTaHCKax KoayM6Ha. 

A. ralfsii W. Sm.; Krammer, Lange-Bertalot, 2000. — A. gracillima var. ralfsii 
(W. Sm.) A. Cl. PeaKHil npecHOBoaHbiit bha, b BoaoeMax, npeHMymecTBeHHo c noHH- 
JKeHHblMH 3HaHeHHHMH 3AeKTpOnpOBOAHOCTH BOAbl. 

Og(in), os, cn, a-b; 6acceitH p. neHJKHHa, EpHTaHCKaa KoayM6Ha. 

Diatoma anceps (Ehr.) Kirchn.; 3a6eaHHa h ap-, 1951; Krammer, Lange-Bertalot, 
2000. — Fragilaria anceps Ehr.; Diatoma hiemale var. anceps (Ehr.) A. Cl.; D. anceps 
var. linearis M. Perag. B 6eHTOce ropHbix boaocmob h boaotokob, noBceMecTHO. 

Og(gb), os, cn-af, k; ilKyraa, OacceiiH TayflcKoit ry6bi, OacceitHbi pen KoabiMa, RMa, 
nemKHHa, AHaabipb, naaaBaaM, AMryaMa, n-OB KaMaaTKa, HayHcnaa HH3MeHH0CTb, 
HyKOTCKHH n-OB, AaacKa. 

D. ehrenbergii Kiitz. f. ehrenbergii’, Krammer, Lange-Bertalot, 2000. — D. vulgare 
var. ehrenbergii (Kiitz.) Grun.; D. grande W. Sm.; D. vulgare var. grandis (W. Sm.) 
Grun. UIupoKO pacnpocTpaHeH b a3naTCKOM ceKTOpe BepHHrHH, npeHMymecTBeHHo 
b Me30Tpo<j)Hbix BoaoeMax, HeaacTo. 

Og(gl), a-ms, ab, k; 6acceiiH TayilcKOH ry6bi ( 03 . CoaeHoe), OacceiiHbi pen KoabiMa, 
AHaabipb, AMryaMa, HyKOTCKHH n-OB, AaacKa. 

D. ehrenbergii f. capitulata (Grun.) L.-B.; Krammer, Lange-Bertalot, 2000. — D. vul¬ 
gare var. capitulatum Grun. BcipenaeTCH BMecTe c ranoBOH (JiopMOH BHaa, HeaacTO. 

Og(in), P-ms, af, k; 6accefiHbi pen KoabiMa, AHaabipb ( 03 . MaiiopcKoe), AMryaMa. 

D. hiemalis (Roth) Heib.; Krammer, Lange-Bertalot, 2000. — Conferva hiemalis 
Roth; Diatoma hiemale (Lyngb.) Heib.; D. hiemale var. truncatum Mayer. noBceMecTHO, 
oco6eHHo Macro b ropHbix h npearopHbix BoaoTOKax. 

Og(gb), os, cn, k; Rxy thh, OacceiiH TayilcKOH ry6bi, 6accefiHbi pen KoabiMa, RMa, 
neHJKHHa, AHaabipb, naaxBaaM, AMryaMa, n-OB KaMaaTKa, HayHCKaa HH3MeHH0CTb, 
o-b BpaHreaa, HyKOTCKHH n-OB, Aancxa. 


1 O rpamiuax BepHHrHH cm.: XapHTOHOB, 2001. 
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D. mesodon (Ehr.) Kiitz.; Krammer, Lange-Bertalot, 2000. — Fragilaria mesodon 
Ehr.; Diatoma hiemale var. mesodon (Ehr.) Fricke; D. mesodon var. quadratum Kiitz.; 
D. hiemale var. quadratum (Kiitz.) Ross. FIoBceMecTHo, oco6chho Macro b ropHbix h 
npearopHbix pyHbHX cpenH obpacTaHHH Ha xaMHax h Mxax. 

Og(gb), os, cn, k; ilKyraa, OacceitH TayitcKOH ry6bi, OacceitHbi pen KoJtbiMa, RMa, 
rieHJKHHa, AHaflbipb, naJumaaM, AMryaMa, HayHCKaa HH3MeHH0CTb, n-0B KaMnaTKa, 
HyKOTCKHH h-ob, AaacKa, AaeyTCKHe ocrpoBa, EpHTaHCKaa KoayM6na. 

D. moniliformis Kiitz. subsp. moniliformis', Krammer, Lange-Bertalot, 2000. — Dia¬ 
toma tenue var. normale Kiitz.; D. vulgare var. abreviata (Pant.) A. Cl.; D. elonga- 
tum var. angustatum A. Cl. 3 tot TaxcoH othochtch k mcjikhm cfiopMaM Diatoma vulgare 
h npH npocMOTpe MaTepHana obbiHHO He yuHTbiBajica. 

Og(in), p-ms, cn-af, a-b; OacceitH TayitcKofl ry6bi, OacceitHbi pex KoJtbiMa, AHa- 
flwpb. 

D. moniliformis subsp. oval is (Fricke) L.-B.; Krammer, Lange-Bertalot, 2000. — 
D. ovalis Fricke; D. vulgare var. ovalis (Fricke) Hust.; D. vulgare var. breve Grun. IHh- 
Poko pacnpocrpaHeH b a3HaTcxoM cexrope EepHHrHH, b BonoeMax pa3Horo rana h ipo<J)- 
hocth, BiinoTb flo onpecHeHHbix ynacTKOB Mopcxoro npH6peixbfl. 

Og(in-gl), P-ms, cn-af, k; Rxyraa, OacceflH TayflcKoit ry6bi, 6acceiiHbi pen KoJtbiMa, 
RMa, rieHJKHHa, AHaflbipb, AMryaMa, HayHCxaa HH3MeHH0CTb, HyxoTCXHii n-OB. 

D. tenue Ag.; Krammer, Lange-Bertalot, 2000. — D. tenue var. elongatum Lyngb.; 
D. elongatum (Lyngb.) Ag.; D. elongatum var. tenuis (Ag.) V. H.; D. elongatum var. hyb- 
ridum (Grun.) A. Cl.; D. elongatum var. actinostroides Krieg.; D. elongatum var. capi- 
tellatum Poretzky; D. elongatum var. pachicephala (Grun.) Hust. B BottoeMax pa3HO- 
ro rana n pa3Hon Tpotjmocra, Bnnoirb /to onpecHeHHbix ynacraoB Mopcxoro no6e- 
pe*b«. 

Og(gl), a-ms, af, k; Rxyraa, 6acceitH Tayncxoii ry6bi, OacceitHbi pen KoJtbiMa, RMa, 
rieH)KHHa, AHanbipb, najisBaaM, AMryaMa, n-OB KaMHaTxa, HayHexaa HH3MeHHOCTb, 
HyxoTCKHH n-OB, Aaacxa, BpHTaHcxaa KojiyM6Ha. 

D. vulgare Bory var. vulgare', 3a6ejiHHa h ap., 1951; Krammer, Lange-Bertalot, 2000. 
B BOfloeMax pa3Horo rana h pa3Hofi Tpoffmocra, BiinoTb no onpecHeHHbix ynacTXOB 
Mopcxoro npHbpeiKbfl, noBceMecTHO. 

Og(gl), p-ms, cn-af, k; flxyraa, 6acceitH Tayncxoii ry6bi, 6acceiiHbi pen KoabiMa, 
RMa, rieHJKHHa, AHartbipb, najuraaaM, AMryaMa, HayHcxaa HH3MeHHOcn>, o-b BpaHre- 
nst, HyKOTCKHit n-OB, Arutcxa. 

D. vulgare var. constricta Grun.; 3a6ejiHHa h up., 1951; KoMapeHxo, BacnjibeBa. 
1975. UlnpoKO pacnpocTpaHeH b a3iiaTCKOM cexrape EepHHrHH, b BOfloeMax c noBbi- 
LUeHHblMH nOKa3aTeJlHMH aJieKTpOnpOBOflHOCTH H pH BOAbl. 

Og(in-gl), p-ms, af, k; Rxyma, 6acceiiH Tayncxoii ry6bi, 6acceiiH p. AHanbipb, Ha- 
yHCKaa HH3MeHHOCTb, HyKOTCKHH n-OB. 

D. vulgare var. linearis Grun.; 3a6ejiHHa h ap., 1951; Patrick, Reimer, 1966. B bo- 
AoeMax pa3Horo rana h pa3Hoii Tpocjmoc™, npennoHHTaeT bohm co cpe/iHHMH hjih caer- 
xa noBbiineHHbiMH noxa3aTejiaMH ajiexTponpoBo;mocra bouh. 

Og(in), os, af, k; 6acceiiH Tayncxoii ry6bi, 6acceiiHbi pex KoabiMa, RMa, nemxHHa, 
AHaflbipb, AMryaMa, HyxoTCXHii n-OB, Ajmcxa. 
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D. vulgare var. producta Grun.; 3a6eJiHHa n ap., 1951; TycJiflKOB h ap., 1992. B bo- 
JOeMaX C nOBbimeHHblMH 3Ha4eHRHMH 3JieKTponpOBOflHOCTH BOflbl, BnJIOTb ao onpec- 
HeHHbix ynacTKOB Mopcxoro npn6peacbJi, HenacTO. 

Og(in-gl), (3-ms, af, k; 6accenH TayncKon ry6bi, 6accenHbi pen KojibiMa, AHajtbipb, 
AMry3Ma, HyKOTCKnn n-OB. 

Fragilaria acus (Kiitz.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra acus 
Kiitz.; Fragilaria ulna var. acus (Kiitz.) L.-B. B BoaoeMax pa3Horo rana n pa3Hofi Tpo<J)- 
hocth, BnaoTb ao onpecHeHHbix yaacTKOB Mopcxoro npHOpeacba, npeanoHHTaeT Boabi 
c noBbiiueHHbiMH noKa3aTeaaMH saeKTponpoBoaHOCTii n pH, noBceMecTHO. 

Og(in-gl), (3-ms, af, k; flicyTHH, 6accenH TayncKon ry6bi, 6acceitHbi pen KoabiMa, 
rieHJKHHa, AHaabipb, IlaaflBaaM, AMryaMa, n-OB KaMHaTKa, HayHCKaa HH3MeHHOCTb, 
HyKOTCKHH n-OB, Aajtcxa, AneyrcKne ocTpoBa, EpHTaHCKax KonyMomi. 

F. alpestris Krasske; 3a6eanHa n ap-, 1951; Krammer, Lange-Bertalot, 2000. Llpe- 
HMymecTBeHHo b oanroTpo^HO-aHCTpo^iHbix BoaoeMax c noHHaceHHbiMit 3Ha4eHHJtMn 
saeKTponpoBoaHocTH Boabi h HeirrpajibHbiM pH. 

Og(in), os, cn-az, a-b; ilKyma, 6acceflH TayncKon ry6bi, OaccenHbi pex KoabiMa, 
AHaabipb, naaaBaaM, AMrysMa, HayHCKax HH3MeHHocTb, MyKOTCKHn n-OB. 

F. amphicephala (Kiitz.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra amphi- 
cephala Kiitz.; 5. amphicephala var. pusilla A. Cl. npeanonirraeT Boabi c noBbimeHHbi- 
mh 3HaHeHHHMH saeKiponpoBoaHOCTH H pH, OTMenaeTcx HenacTO. 

Og(in), os, af, a-b; Flicyma, 6acceirH TayncKoit ry6bi, 6accenKbi pex KoabiMa, naaa- 
BaaM, AMryaMa, HayHocaa HH3MeHH0CTb, HyKOTCKHn n-OB, Aancxa. 

F. arcus (Ehr.) Cl. var. arcus ; Krammer, Lange-Bertalot, 2000. — Navicula arcus 
Ehr.; Ceratoneis arcus (Ehr.) Kiitz.; C. arcus var. amphioxys (Rabenh.) Brun; C. ar¬ 
cus var. linearis Holmb.; Fragilaria arcus var. amphioxys (Rabenh.) Brun; Hannaea ar¬ 
cus (Ehr.) Patr.; H. arcus var. amphioxys (Rabenh.) Patr.; H. arcus var. linearis (Holmb.) 
Foged. OanH H3 caMbix o6biHHbix n pacnpocTpaHeHHbix BnaoB BepHHrnn, OTMenaeTcx 
noBceMecTHO, nacTO aocmraeT MaccoBoro pa3BHTHs. 

Og(in), os, cn-az, k; RKyraa, 6accenH TayncKon ry6bi, OacceitHbi pen KoabiMa, RMa, 
neHJKHHa, AHaawpb, naaaBaaM, AMryaMa, n-OB KaMnaTKa, HayHCKaa HH3MeHH0CTb, 
o-b BpaHreaa, HyxoTCKHM n-OB, Aaacxa, AaeyTCKne ocTpoBa. 

F. arcus var. recta Cl.; Krammer, Lange-Bertalot, 2000. — Ceratoneis arcus var. li¬ 
nearis f. recta (Skv. et Meyer) Pr.-Lavr.; C. amphioxys var. recta Skv. et Meyer; C. arcus 
var. parallela f. recta (Skv.) Poretzky; C. arcus subsp. recta (Skv. et Meyer) Skabitsch.; 
C. arcus var. recta Cl.; C. arcus f. recta Krasske; C. arcus var. parallela Poretzky; Han¬ 
naea arcus f. recta (Cl.) Foged; Fragilaria capucina var. inaequidentata (Lagerst.) Cl.; 
F. virescens var. inaequidentata (Lagerst.) D. T. OTMeaaeTca peace ntnoBOH (fiopMbi Bima. 

Og(in), os, cn-az, a-b; RKyma, 6accenH TayncKon ry6bi, 6acceitHbi pex Kojim- 
Ma, RMa, neHacHHa, AHaabipb, najiHBaaM, AMryaMa, MayHCKaa Hii3MeHHOCTb, HyKOT- 
CKiiii n-OB, Ajiacica. 

F. atomus Hust.; 3a6ejiHHa h ap., 1951; Lange-Bertalot, Genkal, 1999; Witkowski 
et al., 2000. — Martyana atomus (Hust.) Snoeijs. B BoaoeMax pa3Horo rana h rpoif)- 
hocth, BnJioTb flo onpecHeHHbix ynacTKOB Mopcxoro npH6peacbfl, HenacTO. 

Og(in), os, cn, a-b; 6acceflHbi pex KoJibiMa, AHajtbipb, AMryaMa, HyKorcKHH n-OB. 
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F. austriaca (Grun.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra austria¬ 
ca Grun.; S. amphicephala var. austriaca (Grun.) Hust. B BoaoeMax pa3Horo rana h 
tpocJjhocth, HeuacTO, npeHMymecTBeHHo b cocTaBe o6pacraHHH. 

Og(in), os, af, a-b; RKyraa, 6acceim TayficKou ry6bi, 6accefiHbi pex KonbiMa, lleH- 
KHHa, AMryoMa, MyKoTCKHH n-OB, AneyTCKHe ocTpoBa. 

F. bidens Heib.; 3a6ejiHHa h ap., 1951; Krammer, Lange-Bertalot, 2000. — F. bi- 
dens var. minor (Grun.) A. Cl. /JocTaTOHHO iunpoKO pacnpocTpaHeH b npeaenax BepHH- 
thh, npeHMymecTBeHHo b Me3orpo(J)Hbix 03epax, Heuacro. 

Og(in), P-ms, af, k; 6acceim TayflcKoit ry6bi, 6acceimbi pex KojibiMa, AHaabipb, Fla- 
juBaaM, HyKOTCKHH n-OB, Anacxa, BpHTaHCKaa KojiyM6na. 

F. capucina Desmaz. var. capucina, 3a6ejiHHa h ap., 1951; Krammer, Lange-Berta¬ 
lot, 2000. — A. capucina var. lanceolata Grun.; Synedra rumpens var. familiaris f. ma¬ 
jor (Grun.) A. Cl. B BoaoeMax pa3Horo rana h Tpoc})HOCTH, name b onHroTpoc})Hbix h Me- 
30Tp0(j)HbIX Boaax C HeHTpajlbHblM pH. 

Og(in), P-ms, cn, k; Rxyraa, Oacceim TayficKOH ry6bi, 6acceHHbi pex KojibiMa, AHa¬ 
abipb, FlajiflBaaM, AMry3Ma, HayHCKaa HH3MeHHOCTb, n-OB KaMuaraa, HyKOTCKHH n-OB, 
AnacKa, AneyTCKHe ocTpoBa, BpHTaHCKaa KonyM6na. 

F. capucina var. acuta (Ehr.) Rabenh.; 3a6ejiHHa h ap., 1951; KoMapeHKO, BacHJibe- 
Ba, 1975. — F. acuta Ehr. flocTaTouHo uinpoKo pacnpocTpaHeH b a3naTCKOM ceKTope 
BepHHruH, OTMenaeTCH HeuacTO. 

Og(in), os, cn, a-b; RKyran, 6acceiiH TayitcKofi ry6bi, OacceitHbi pen KonbiMa, Am- 
ry3Ma, n-OB KaMuaraa, HyKOTCKHH n-OB. 

F. cassubica Witkow. et L.-B.; Witkowsi et al., 2000. — F. virescens var. subsali- 
na Grun.; F. subsalina (Grun.) L.-B. B BoaoeMax pa3Horo rana h Tpocfmocra, BnnoTb 
ao onpecHeHHbix yuacTKOB MopcKoro npn6pevKba, HenacTO. 

Og(gl), P-ms, af, a-b; ilKyraa, Oacceim TayficKofi ry6bi, HayHCKaa HH3MeHHOCTb, Hy¬ 
KOTCKHH n-OB. 

F. crotonensis Kitt.; 3a6e;iHHa h ap., 1951; Krammer, Lange-Bertalot, 2000. B ruiaHK- 
TOHe npeHMymecTBeHHo Me30Tpo<J)Hbix 03ep co cnerea noBbiiueHHbiMH 3HaueHHaMH 
3JieKTponpOBOaHOCTH H pH Boabl. 

Og(in), P-ms, af k; Rxyraa, 6acceim TayficKofi ry6bi, 6accefiHbi pen KonbiMa, AHa- 
abipb, AMrysMa, n-OB KaMHaraa, o-b BpaHrena, HyKOTCKHH n-OB, Anacxa, AneyTcKHe 
ocTpoBa, BpHTaHCKaa KonyMbna. 

F. cyclopum (Brutschy) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra cyclo- 
pum Brutschy. B BoaoeMax co cpeaHHMH 3HaneHHaMH aneKrponpoBoaHOcra h pH Boabi, 
OTMeuaeTca Heuacro. 

Og(in), os, cn, a-b; RKyraa, Oacceim TayucKofl ry6bi, 6acceHHbi pex RMa, neH5KHHa, 
AHaabipb, nanaBaaM, AMryoMa, HyKOTCKHH n-OB, Anacxa, BpHTaHCKaa KonyM6na. 

F. danica (Kiitz.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra danica Kiitz.; 
S. ulna var. danica (Kiitz.) Grun. UinpoKo pacnpocTpaHeH b a3HaTCKOM ceKTope BepHH- 
thh, b BoaoeMax pa3Horo Tuna h Tpo<J)Hocra, noBceMecTHO. 

Og(in), p-ms, af k; ilKyraa, 6acceitH TayitcKofl ry6bi, oacceHHbi peK KonbiMa, AHa¬ 
abipb, nanaBaaM, AMrysMa, n-OB KaMuaraa, HayHCKaa HH3MeHHOCTb, HyKOTCKHH n-OB. 
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Fragilaria delicatissima (W. Sm.) L.-B. var. delicatissima; Krammer, Lange-Berta- 
lot, 2000. — Synedra delicatissima W. Sm.; S. acus var. delicatissima (W. Sm.) Grun. 
B BoaoeMax pa3Horo rana. B a3naTCKOM ceicrope EepHHrHH aocTOBepHO He OTMenajicJi. 

Og(gl), os, af, k; AjiacKa. 

F. delicatissima var. angustissima (Grun.) Kharitonov comb. nov. — Synedra deli¬ 
catissima var. angustissima Grunow in H. Van Heurck, 1881, Synopsis des Dilatomees 
de Belgique, fig. 39 : 10; S. acus var. angustissima Grun. B nnamcroHe xpynHbix, npe- 
HMymecTBeHHO Me30Tpo<J)Hbix 03ep. 

Og(in), os, af, k; ihcyraji, OacceiiH TayiicKOH ry6bi, OacceiiHbi pen KonbiMa, fleHJKH- 
Ha, AHaabipb, flaJiHBaaM, AMry3Ma, n-OB KaMHaTKa, HayHCKaa HH3MeHHocTb, HyKOT- 
ckhh n-OB, ArwcKa, BpnTaHCKaa KojiyM6H«. 

F. dilatata (Breb.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra dilatata Brdb.; 
S. capitata Ehr. ripeflnoHHTaeT Me30Tpo<j)Hbie Boabi c noBbiuieHHbiMH 3HanemwMH 
ajieKTponpoBoaHOCTH h pH, OTMenaeTCB HenacTo. 

Og(in), (3-ms, af, k; ilKyroa, 6accenH TayircKofl ry6bi, 6acceirHbi pen KonbiMa, AHa- 
Ubipb, IlajiHBaaM, Anncxa. 

F. distans (Grun.) Bukht.; Bukhtijarova, 1999. — Synedra vaucheriae var. distans 
Grun.; S. rumpens var. fragilarioides Grun.; Fragilaria rumpens var. fragilarioides 
(Grun.) A. Cl.; F. fragilarioides (Grun.) Choln. IUnpoxo pacnpocTpaHeH b a3naTCKOM 
ceKTope BepHHrnH, b BoaoeMax pa3Horo rana h Tpo<j)Hocra, HenacTO. 

Og(in), os, cn, k; ilxyrax, 6acceirH TayircKon ry6bi, 6acceirHbi pen KonbiMa, ^Ma, 
fleHjKHHa, AHanbipb, AMryaMa, HyKOTcKnil n-OB. 

F. elliptica Schum.; Krammer, Lange-Bertalot, 2000. — F. pinnata var. elliptica 
(Schum.) Carlson. B a3HaTCKOM ceicrope BepHHrnH aocTOBepHO He OTMeuaJica. 

Og(in), (3-ms, af, k; Anncxa. 

F. exigua Grun.; Krammer, Lange-Bertalot, 2000. — F. virescens var. exigua Grun. 
B BonoeMax pa3Horo rana h Tpotjmocra, BiuioTb no onpecHeHHbix ynacraoB Mopcxoro 
npn6pe)KbJi, HenacTO. 

Og(in), os, cn, a-b; ilxyran, OacceilH TayircKon ry6bi, OacceHHbi pen KonbiMa, fleH- 
iKHHa, AHagbipb, flajuiBaaM, HayHCKan HH3MeHH0CTb, HyKOTCKnir n-OB, Anncxa, AneyT- 
CKiie ocTpoBa. 

F.famelica (Kutz.) L.-B.; Krammer, Lange-Bertalot, 2000; Witkowski et al., 2000. — 
Synedra famelica Kutz.; 5. minuscula Grun. B BoaoeMax pa3Horo rana h Tpofjmocra 
(b tom HHCJie b MHHepanbHbix HCTOHHHKax, HHoraa b onpecHeHHbix ynacTKax Mopcxoro 
npnOpejKbfl h 3CTyapnax KpynHbix pen), noBceMecrao, ho HenacTO. 

Og(in), os, af, a-b; ilKyraa, 6acceirH, TayiicKOH ry6bi, 6acceitHbi pex KonbiMa, ilMa, 
fleHJKHHa, rianaBaaM, AMryaMa, HayHCKaa HH3MeHHOCTb, HyKOTCKHH n-OB, Anncxa, 
AneyTCKHe ocrpoBa, BpHTaHCKaa Kouvmohb. 

F. familiaris (Kutz.) Hust.; Archibald, 1983. — Synedra familiaris Kutz.; S. rum¬ 
pens wax. familiaris (Kutz.) Grun.; S. rumpens var. scotica Grun. B BoaoeMax co cpejnHH- 
MH HJ1H nOHHHCeHHblMH 3HaHeHHBMH 3JieKTponpOBOflHOCTH H pH. 

Og(in), os, cn, k; ilKyrax, OaccefiH TayflcKofi ry6bi, OaccenHbi pen KonbiMa, ilMa, 
AHaabipb, najwBaaM, AMrysMa, HayHcxaa HH3MeHHOCTb, HyKOTCKnir n-OB, Anncxa. 
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F. gracilis 0str.; Krammer, Lange-Bertalot, 2000. — F. capucina var. gracilis (0str.) 

HllSt. B OJIHrOTpO<j)HbIX BOflOeMaX CO CpeflHHMH 3HaneHHHMH 3JieKTponpOBOflHOCXH H 
PH boah, HenacTo. 

Og(in), os, cn, a-b; baccenH Tayncxon rybbi, baccenHbi pex KojibiMa, RMa, AHaflbipb, 
riajiaBaaM, Ajincxa. 

F. heidenii 0str.; Krammer, Lange-Bertalot, 2000. — Synedra inflata Heid.; Fragila- 
ria inflata (Heid.) Hust.; F. hungarica Pant. flocxaxoHHO uinpoxo pacnpocTpaHeH b a3n- 
3TCKOM cexTope BepHHrnH, OTMenaeTca Henacxo. 

Og(gl), (3-ms, af, k; baccenH Tayncxon ry6bi, baccenHbi pex KojibiMa, fleHncHHa, 
AHaflbipb, AMry3Ma, Hyxoxcxnn n-oB, Ajiacxa. 

F. incisa (Boyer) L.-B.; JIoceBa, 2000. — Synedra incisa Boyer. flocxaxoHHo umpo- 
ko pacnpocxpaneH b a3naTCKOM cexxope BepnHrHH, oxMenaexcB peflxo. 

Og(in), os, cn, b; baccenH Tayncxon rybbi, baccenH p. Kojiumw, HyKoxcxnn n-oB, 
BpHTaHCKaa KonyMbna. 

F. lacusbaikalii Svk.; 3abejiHHa h flp., 1951; KoMapeHKO, BacnjibeBa, 1975. B bo- 
AoeMax a3HaxcKoro cexxopa BepnHrnn oxMenaexcH peflxo. 

Og(in), os, cn, a-b; Rxyxna, bacceitH p. AHaflbipb. 

F. lata Renberg; Krammer, Lange-Bertalot, 2000. B npeflenax a3HaTCKoro cexxopa 
BepHHrHH flocTOBepHO He oxMenancji. 

Og(gb), os, cn, a-b; Afleyxcxne ocTpoBa. 

F. magocsyi Lacsny; 3abenHHa h flp., 1951; KoMapeHxo, BacnjibeBa, 1975. Uinpoxo 
pacnpocTpaHeH, b npnbpeatbe ojinroxpoijmbix 03ep, Henacxo. 

Og(in), os, cn-af, a-b; Rxyxnji, baccenHbi pex KojibiMa, nemxnHa, AMrysMa, BayH- 
CKaH HH3MeHHOCTb, ByXOXCXHH n-OB. 

F. montana (Krasske) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra monta- 
na Krasske. flocxaxoHHo uinpoxo pacnpocTpaHeH, oxMenaexca peaxo. 

Og(in), os, cn, a-b; Rxyxna, baccenH Tayncxon rybbi, baccenH p. Kojimmu, Ajiacxa. 

F. nanana L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra nana Meist.; Fragila- 
ria nana (Meist.) L.-B. B BoaoeMax pa3Horo xnna n xpo<J)Hocxn, npeflnonnxaex ropHbie 
ojinroxpoiJiHbie 03epa, Henacxo. 

Og(gb), os, cn, k; Rxyxna, baccenH Tayncxon rybbi, baccenHbi pex KojibiMa, AHa¬ 
flbipb, riajwBaaM, AMry3Ma, Hyxoxcxnn n-oB, Ajwcxa, BpnxaHCxaH KonyMbna. 

F. nitzschioides Grun.; 3abejinHa n flp., 1951; Krammer, Lange-Bertalot, 2000. B Ma- 
Ji0MHHepajin30BaHHbix ropHbix BoaoeMax, Henacxo. 

Og(in), os, cn, a-b; Rxyxnx, baccenH Tayncxon rybbi, baccenHbi pex KonbiMa, Am- 
ry3Ma, HayHcxaa HH3MeHHocxb, Hyxoxcxnn n-OB. 

F. parasitica (W. Sm.) Grun. var. parasitica ; Krammer, Lange-Bertalot, 2000. — 
Odontidium parasiticum W. Sm.; Synedra parasitica (W. Sm.) Hust. B BOfloeMax pa3- 
Horo xnna n xpofjmocxn, noBceMecxHO. 

Og(in), (3-ms, cn-af, k; Rxyxnx, baccenH Tayncxon rybbi, baccenHbi pex KonuMa, 
nemxHHa, AHaflbipb, A\iry3Ma, najwBaaM, HayHcxaa HH3MeHHOcxb, Hyxoxcxnn n-OB, 
Ajucxa, Aneyxcxne ocxpoBa, BpnxaHcxaa KonyMbna. 
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Fragilaria parasitica var. subconstricta Grun.; Krammer, Lange-Bertalot, 2000. — 
Synedraparasitica var. subconstricta (Grun.) Hust. UlnpoKO pacnpocrpaHeH b npenenax 
BepuHruH, b Me30Tpo<J)Hbix BOAoeMax c HeiiTpanbHbiM pH, noBceMecTHO. 

Og(in), (3-rms, cn-af, k; flKyma, 6acceftH TayftcKOH ry6bi, 6accefiHbi pex KonbiMa, 
neH)KHHa, AHajibipb, IlajiHBaaM, MayHCKaa HH3MeHHOCTb, AMryaMa, HyxoTCKHM n-OB, 
Anacica, EpnTaHCKaa KonyM6na. 

F. perminuta (Grun.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra perminu- 
ta Grun. B BOfloeMax pa3Horo rana h Tpo(J)HOCTH. 

Og(in), os, cn, a-b; ilKyraa, 6acceim TayncKofi ry6u, 6accefiHbi pex KonbiMa, nana- 
BaaM, AMry3Ma, HayHCxaa HH3MeHHOCTb, HyxoTCKHM n-OB. 

F. pulchella (Ralfs) L.-B. var. pulchella; Krammer, Lange-Bertalot, 2000. Witkowski 
et al., 2000. — Exilaria pulchella Ralfs; Synedra pulchella (Ralfs) Kiitz. IUnpoKO pac- 
npocTpaHeH b a3uaTCKOM ceKTope BepuHrun. 3BpnrajiHHHbiH bha, OTMenaeTca b onpec- 
HeHHbix ynacTKax Mopcxoro npn6pe>Kbs n conoHOBaTbix KOHTHHeHTajibHbix Bo^ax. 

Og(gl), a-ms, af, k; ilKyrua, 6accefiH TayftcKOH ry6bi, 6acceftHbi pex KonbiMa, flMa, 
AHaabipb, nanaBaaM, AMryaMa, n-OB KaMHaTxa, HyKOTCKnii n-OB. 

F. pulchella var. lacerata (Hust.) Kharitonov comb. nov. — Synedra pulchella var. 
lacerata Hustedt in A. Schmidt 1913, Atlas der Diatomaceen-Kunde, Leipzig, fig. 300: 
32 — 33. B a3H3TCKOM ceKTope EepuHran BCTpenaeTca penKO, npeHMymecTBeHHO b hh- 
30Bbax xpynHbix pex. 

Mg, P-ms, af, a-b; 6accefiHbi pex AHaflbipb, AMryaMa. 

F. pulchella var. lanceolata (O’Meara) Poulin; Cumming et al., 1995. — Synedra pul¬ 
chella var. lanceolata O’Meara. B a3naTCKOM ceKTOpe EepiiHrnn BMecTe c TunoBofi (J)op- 
MOH BH^a, peflKO. 

Og(gl), P-ms, af-ab, k; 6acceiiH TayncKofi ry6bi, 6accefiH p. AHaflbipb, BpuTaHCKaa 
KonyM6na. 

F. radians (Kiitz.) Williams et Round; Krammer, Lange-Bertalot, 2000. — Synedra 
radians Kiitz.; S. acus var. radians (Kiitz.) Hust.; S. acus var. delicatissima f. mesoleia 
(Grun.) A. Cl.; 5. tenuissima (Kiitz.) Kiitz. Ulnpoxo pacnpocrpaHeH b a3naTCKOM ceicro- 
pe BepHHmH, npennouHTaeT ctobhhc nnn MeflneHHo TeKymne Me30Tpo<J)Hbie boam. 

Og(in), os, af, a-b; .^Kyraa, 6acceiiH TayncKoft ry6bi, 6accefiHbi pex KonbiMa, nana- 
BaaM, AMryaMa, MayHCKaa HH3MeHH0CTb, HyKOTCKnii n-OB, Anncxa, AneyrcKne ocrpo- 
Ba, EpuTaHCKaa KonyM6na. 

F. rumpens (Kutz.) Carlson; Krammer, Lange-Bertalot, 2000. — Synedra rumpens 
Kiitz. B BOAOeMax pa3Horo Tuna h TpoiJmocTH, BnnoTb ao onpeCHeHHbix ynacTKOB Mop- 
CKoro npn6pe>Kbn, nOBceMecrao. 

Og(in), os, cn, k; flKyriia, 6acceiiH TayiicKOH ry6bi, 6accefiHbi pea KonbiMa, #Ma, 
neH>KHHa, AHaAbipb, nanaBaaM, AMrysMa, n-OB KaMnaTKa, HayHcxaa HH3MeHHOCTb, 
MyKOTCKHH n-OB, Anacxa, BpHTaHCKaa KonyM6na. 

F. schulzii Brockm.; Krammer, Lange-Bertalot, 2000; Witkowski et al., 2000. — 
Opephora schulzii (Brockm.) Sim. B onpeCHeHHbix ynacTKax Mopcxoro npn6pen(ba h 
coneHbix KOHTHHeHTanbHbix boabx, peAKO. 

Mg, os, ab, k; 6accefiH TayncKofi ry6bi, Anncxa. 
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F. tenera (W. Sm.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra truer,i 
W. Sm. B BoaoeMax pa3Horo rana h tpo(J)hocth, noBceMecTHO. 

Og(gb), os, cn-az, k; RxyraH, 6acceiiH TayKcKOH ry6bi, OaccefiHbi pen KoabiMa, ricii- 
>khh 3, AHaabipb, riamiBaaM, HyxoTCKHH n-OB, Anncxa, EpHTaHCKan KonyM6n«. 

F. utermoehlii (Hust.) L.-B.; Krammer, Lange-Bertalot, 2000. — Synedra utermoeh- 
lii Hust. ^ocTaTOHHo miipoKO pacnpocTpaHeH b 33H3tckom ceicrope EepHHran, OTMe- 
naeTCH peflKO. 

Og(in), os, cn, a-b; Ricyrafl (p. RHa), HayHCKaa HH3MeHHOCTb, ByKOTCKHH n-OB. 

F. vaucheria (Kiitz.) Peters, var. vaucheria', Patrick, Reimer, 1966; Falu et al., 
2000. — Exilaria vaucheria Kiitz.; Synedra vaucheria (Kiitz.) Kiitz.; S. rumpens var. 
meneghiniana Grun.; Fragilaria intermedia (Grun.) Grun.; F. capucina var. vaucheria 
(Kutz.) L.-B. FIoBceMecTHO b BoaoeMax pa3Horo rana h rpoijmocra, BnnoTb ao onpec- 
HeHHbix ynacTKOB Mopcxoro npH6pe*bH. 

Og(in), a-ms, af, k; RKyran, 6acceiiH TayficKoii ry6bi, 6acceHHbi pex KonbiMa, RMa, 
IletDKHHa, AHaabipb, nanHBaaM, AMrysMa, n-OB KaMnaTica, HayHCKan HH3MeHH0CTb, 
ByKOTCKHii n-OB, Anncxa, AjieyTCKHe ocTpoBa, EpuTaHCKaa KonyM6nH. 

F. vaucheria var. capitellata (Grun.) Ross; Patrick, Reimer, 1966. — Synedra capitel- 
lata Grun.; S. vaucheria var. capitellata (Grun.) Hust.; Fragilaria intermedia var. capi¬ 
tellata (Grun.) A. Cl. B BoaoeMax pa3Horo rana h tpocJjhocth. 

Og(in), a-ms, cn-af, k; RKyran, 6accefiH TayficKoii ry6bi, 6accefiHbi pen KonbiMa, 
AHaabipb, nanHBaaM, AMrysMa, HayHCKan HH3MeHHOCTb, ByKOTCKHfi n-OB, Anncxa, 
EpuTaHCKaa KonyM6HH. 

F. vaucheria var. kamtschatica Peters. — Fragilaria intermedia var. kamtschatica 
(Peters.) Pr.-Lavr. B a3H3TCKOM cexTope EepuHran OTMenaeTca peaxo. 

Og(in), os, cn, b; 6accefiH p. AHaabipb, n-OB KaMnaTxa. 

F. vaucheria var. trunctata (Grev.) Kharitonov comb. nov. — Diatoma trunctata Gre- 
ville ex Ralfs in A. Prichard, 1861, Histery of the infusoria including desmid. and Diat., 
London, p. 789; Synedra vaucheria var. trunctata (Grev.) Rabenh. B 33H3TCKOM ceKTope 
EepuHruH OTMenaeTCH peaxo. 

Og(in), P-a-ms, cn-af, k; Rxyran, 6accefiH p. AHaabipb. 

Fragilariforma bicapitata (Mayer) Williams et Round. — Fragilaria bicapitata May¬ 
er; F. bicapitata f. subconstricta A. Cl. B BoaoeMax pa3Horo Tuna h tpocJjhocth, npeano- 
HHTaeT Boabi c HeiiTpajibHbiM pH, OTMenaeTCH noBceMecTHO. 

Og(in), P-ms, cn, k; Ricyras, 6accefiH Tayhcxoii ry6bi, 6acceiiHbi pex KonbiMa, AHa¬ 
abipb, AMry3Ma, nanHBaaM, n-OB KaMnaTxa, HayHcxan HH3MenHOCTb, RyKOTCXHM n-OB, 
Anncxa. 

F. constricta (Ehr.) Williams et Round f. constricta. — Fragilaria constricta Ehr.; 
F. constricta var. incerta A. Cl. B BoaoeMax pa3Horo rana h Tpoijmocra, npeanouHTaeT 
OJlHrOTpO(j)HO-aHCTpO(j)Hbie BOabI c HeHTpanbHbIM pH. 

Og(in), os, cn-az, a-b; 6acceitH Tayficxoii ry6bi, 6acceHHbi pex KonbiMa, neHXCHHa, 
AHaabipb, nanHBaaM, AMry3Ma, MyxoTCXHH n-OB, Anncxa, AneyrcxHe ocTpoBa. 

F. constricta f. tetranodis (A. Cl.) Kharitonov comb. nov. — Fragilaria undata f. tet- 
ranodis A. Cleve, 1895, Bih. K.-Svenska Vet.-Akad. Handl., Bd 21, p. 35; F. constric- 
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ta f. tetranodis (A. Cl.) Hust. /JocTaTOHHO iuHpoico pacnpocTpaHeH b npe/tenax EepHH- 
thh, OTMenaeTCH HenacTo. 

Og(gb), os, cn, a-b; bacceHH TayftcKOH ry6w, 6acceiiHbi pen KojibiMa, AHa/tbipb, Am- 
ryoMa, HyxoTCKHH n-OB, AjwcKa. 

Fragilariforma constricta f. trinodis (Hust.) Kharitonov comb. nov. — Fragilaria 
constricta var. trinodis F. Hustedt, 1931, Rabenhorst Kryptogamenflora, Bd 7, Teil 2, 
p. 166, fig. 674 f; F. constricta f. trinodis (Hust.) Pr.-Lavr. B npu6pe»cbe onHrorpocfmbix 
03ep c HeirrpajibHbiM pH, HenacTo. 

Og(gb), os, cn, a-b; 6acceiiHbi peK KojibiMa, nemKHHa, AHa/tbipb, najumaaM, AMryo- 
Ma, HyKOTCKHH n-OB, AjuicKa. 

F. mesolepta (Rabenh.) Kharitonov comb. nov. — Fragilaria mesolepta L. Raben¬ 
horst, 1861, Alg. Eur., N 1041; F. capucina var. mesolepta (Rabenh.) Rabenh; F. vire- 
scens var. mesolepta (Rabenh.) Schonf. npe/tnouHTaeT BoaoeMbi co cpeflHHMH 3Hane- 
H11HM11 3JieKTpOnpOBO/tHOCTH H pH BOAbI, OTMeHaeTCH nOBCeMeCTHO. 

Og(in), (3-ms, cn-af, k; ilKyraa, 6accefiH TayncKon ry6w, 6acceiiHbi pen KojibiMa, 
neH*HHa, AHaflbipb, nanuBaaM, AMryaMa, HayHCKaa Hii3\ieHH0CTb, HyKOTCKun n-OB, 
Anncxa, EpmaHCKaa KojiyM6na. 

F. quadrata (Hust.) Kharitonov comb. nov. — Fragilaria undata var. quadrata 
F. Hustedt, 1930, Rabenhorst Kryptogamenflora, Bd 7, Teil 1, p. 144, fig. 149 B; F. un¬ 
data f. stricta A. Cl.; F. constricta f. stricta (A. Cl.) Hust.; Fragilariforma constricta f. 
stricta (A. Cl.) Poulin. ^ocTaTonno innpoKo pacnpocTpaHeH b npeaenax BepuHrun, 
b ojinroTpotjmbix hjih cnerxa ancTpotJiHbix BoaoeMax, npeHMymecTBeHHO c Heihpajib- 
HbiM pH, HenacTo. 

Og(gb), os, cn, a-b; 6acceiiH TayncKOH ry6bi, 6acce0Hbi pex KonbiMa, neHJKHHa, 
Airanbipb, HyxoTCKHM n-OB, Anncxa. 

F. virescens (Ralfs) Williams et Round var. virescens. —Fragilaria virescens Ralfs; 
F. aegualis Heib.; F. producta (Lagerst.) Grun . B HedoJibiunx, npeHMymecTBeHHO ojih- 
roTpo<J)Hbix BOfloeMax c HeirrpajibHbiM pH, noBceMecTHo. 

Og(gb), os, cn, k; flKyraH, 6accefiH TayficKOH ry6bi, 6acce0Hbi pex KojibiMa, 6accefi- 
Hbi pex neH>KiiHa, AHaawpb, najumaaM, AMrysMa, n-OB KaMHaTxa, HayHcxaa hh3mch- 
HOCTb, HyKOTCKHH n-OB, AjMCxa, BpuTaHCKaa KojiyMbna. 

F. virescens var. acuminata (Mayer) Kharitonov comb. nov. — Fragilaria vire¬ 
scens var. acuminata A. Mayer, 1917, Denkschrift. Konigl. Bayerische Bot. Gesellsch., 
Bd 7, fig. 1: 6; F. hungarica var. tumida A. Cl. B asiiaTCKOM cexTope EepiiHrmi aocto- 
BepHO He OTMenajica. 

Og(in), os, cn, k; Anncxa. 

F. virescens var. capitata (0str.) Czam. — Fragilaria virescens var. capitata 0str. 
JJocTaTOHHO uinpoKO pacnpocrpaHeH b a3iiarcKOM ceKTope BepuHran, b ojinrorpoiJiHbix 
boao eMax npeHMymecTBeHHO c HeirrpajibHbiM pH. 

Og(gb), os, cn, a-b; ^Kyraa, 6accefiH TayficKofi ry6bi, 6acceiiHbi pex KonbiMa, neH- 

JK11H3. 

F. virescens var. elliptica (Hust.) Kharitonov comb. nov. — Fragilaria virescens var. 
elliptica Hustedt in A. Schmidt, 1913, Atlas der Diatomaceen-Kunde, Leipzig, fig. 297: 
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7, 17 — 19. UlnpoKO pacnpocrrpaHeH b BoaoeMax pa3Horo THna h tpocJjhocth, OTMenaei - 
ca HenacTO. 

Og(in), os, cn, a-b; RKyraa, bacceim TayiicKOH ry6bi, 6acceHHbi pen KonbiMa, #Ma, 
IlajuBaaM, AMryoMa, n-OB KaMHauca, HyKOTCKHH n-oB, Anacxa. 

Martyana martyi (Herib.) Round. — Opephora martyi Herib.; O. martyi var. amphio- 
xys Poret.; O. martyi f. elliptica Kom.; O. martyi f. intermedia Kom.; Fragilaria mar¬ 
tyi (Herib.) L.-B. B BoaoeMax pa3Horo rana h tpocJjhocth, BiuiOTb ao onpecHeHHbix 
ynacTKOB Mopcxoro npH6peacba, OTMenaeTca HenacTO. 

Og(in), os, af, k; RKyrna, 6acceftH TayiicKOH ry6bi, 6accefiHbi pex KonbiMa, RMa, 
IleHiKHHa, AHaabipb, AMrysMa, HayHCKaa HH3MeHHOCTb, ByKOTCKHH n-OB, Anacxa, 
AneyTCKHe ocipoBa, EpHTaHcxan KonyM6nn. 

Meridion circulare (Grev.) Ag. var. circulare, 3a6enHHa h ap., 1951; Krammer, 
Lange-Bertalot, 2000. — Echinella circularis Grev.; Peronia intermedium (H. Sm.) 
Patr. IloBcioay b cocTaBe nepiicJjHTOHa ropHbix h npearopHbix BoaoTOKOB c HeiiTpanb- 
HblM pH. 

Og(in), P-ms, cn-af, k; RayrHa, 6acceHH TayncKOH ry6bi, 6acceHHbi pex Konbi¬ 
Ma, RMa, neHJKHHa, AHaawpb, IlanaBaaM, AMryaMa, n-oB KaMHaTKa, HayHCKaa hh3mch- 
HocTb, o-B BpaHrena, HyKOTCKHH n-OB, Anacxa, AneyTCKHe ocipoBa, EpHTaHCKaa Ko- 
nyM6HH. 

M. circulare var. constricta (Ralfs) V. H.; 3a6enHHa h ap., 1951; Krammer, Lange- 
Bertalot, 2000. — M. constrictum Ralfs. UlnpoKO pacnpocrpaHeH b BoaoeMax EepHH- 
thh, BCTpenaeTCH pence, neM TnnoBaa (JjopMa BHaa. 

Og(in), P-ms, af, k; RKyrna, bacceiiH TayiicKOH ry6w, 6acceftHbi pex KonbiMa, RMa, 
fleHacHHa, AHaaupb, nanaBaaM, AMryoMa, n-OB KaMnaTKa, HayHcxaa HH3MeHH0CTb, 
HyKOTCKHH n-oB, Anacxa, AneyTCKHe ocTpoBa. 

Oxyneis binalis (Ehr.) Round; Round et al., 1990. — Fragilaria binalis Ehr.; Tabella- 
ria binalis (Ehr.) Grun. B a3naTCKOM ceKTope EepHHTHH aocTOBepHO He OTMenanca. 

Og(gb), os, az, a-b; Anacxa. 

Pseudostaurosira binodis (Ehr.) Edlund. — Fragilaria binodis Ehr.; F. construens 
var. binodis (Ehr.) Grun.; F. construens var. binodis f. semibigibba A. Cl. noBceMecTHO 
b BoaoeMax pa3Horo rana h tpocJjhocth. 

Og(in), P-ms, af, k; RKyma, 6acceHH TayHCKoii ry6bi, 6acceiiHbi pea KonbiMa, neH- 
acHHa, AHaabipb, nanaBaaM, AMryaMa, n-oB KaMHaTxa, HyKOTCKHH n-OB, Anacxa, Epn- 
TaHCKaa KonyM6na. 

P. brevistriata (Grun.) Williams et Round var. brevistriata. — Fragilaria brevistria- 
ta Grun.; F. producta var. acuta (Ehr.) A. Cl.; brevistriata var. subcapitata Grun.; F. bre¬ 
vistriata var. capitata Herib. B BoaoeMax pa3Horo THna h tpocJjhocth, BnnoTb ao onpec¬ 
HeHHbix ynacTKOB Mopcxoro npHbpencba. 

Og(in), os, af, k; bacceim TayiicKOH ry6bi, 6acceHHbi pea KonbiMa, neHjKHHa, AHa¬ 
abipb, nanaBaaM, AMry3Ma, n-oB KaMHaTKa, HayHcxaa HH3MeHHOCTb, HyKOTCKHH n-OB, 
AnacKa, AneyTCKHe ocTpoBa, EpHTaHCKaa KonyM6na. 

P. brevistriata var. elliptica (Herib.) Kingst. — Fragilaria brevistriata var. elliptica 
Herib. UlnpoKO pacnpocipaHeH b npeaenax EepHHTHH, OTMenaeTca HenacTo. 
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Og(in), os, cn-af, a-b; 6acceiiH TayncxoH ry6bi, 6acceMHbi pen KoJibiMa, nemxHHa, 
AMryaMa, MyxoTCXHii n-OB, EpHTaHcxaa KonyMOmi. 

Pseudostaurosira brevistriata var. inflata (Pant.) Poulin. — Fragilaria inflata Pant.; 
F. brevistriata var. inflata (Pant.) Hust. B BoaoeMax pa3Horo Tuna h TpotJmocTH, He- 
nacTO. 

Og(in), os, af, a-b; oacceim Tayficxofi ry6bi, oacceuHbi peK KoJibiMa, AMryaMa, 
n-OB KaMnaTKa, HyxoTCKnii n-OB, EpHTaHcxan KojiyM6nx. 

P. brevistriata var. papillosa (A. Cl.) Kharitonov comb. nov. — Fragilaria brevi¬ 
striata var. papillosa A. Cleve-Euler, 1953, Kongl. Svenska Vet.-Aved. Hendl., Bd 21, 
p. 32, fig. 343 h-j. B a3HaTCK0M ceKTope EepHHrmi OTMeuaeTca peaxo. 

Og(in), os, cn, a-b; 6accefiH TayficxoH ry6bi, Anncxa, AjieyTcxne ocTpoBa, EpnTaH- 
cxan KoJiyMdnfl. 

Staurosira construens Ehr. var. construens ; Krammer, Lange-Bertalot, 2000. — Fra¬ 
gilaria construens (Ehr.) Grun. B BoaoeMax pa3Horo mna h rpo(j)HOCTH, Bnnarb no 
onpecHeHHbix ynaCTxoB Mopcxoro npn6pe»cbH, noBceMecTHO. 

Og(in), P-ms, af, k; flxym», 6accefiH TayucKoB ry6bi, 6acceHHbi peK KonbiMa, flMa, 
AHaabipb, flajuiBaaM, AMry3Ma, n-OB KaMnaTKa, HayHCxaa HH3MeHHOCTb, o-b BpaHre- 
jia, MyKOTCKHH n-OB, Anncxa, AjieyTcxne ocTpoBa, EpHTaHCxaa KojiyM6ira. 

S. construens var. capitata (Brun et Herib.) Bukht. — Fragilaria construens var. ca¬ 
pitate Brun et Herib. B a3naTCKOM ceKTope EepHHniH BcrpenaeTca peflxo, BMecTe c th- 
nOBOH (})OpMOH BHJta. 

Og(in), os, af, a-b; 6acceitH TayficxoB ry6bi, 6accefiHbi pen AHartbipb, AMryaMa. 

S. construens var. exigua (W. Sm.) Kram. et L.-B.; Krammer, Lange-Bertalot, 
2000. — Triceratium exiguum W. Sm.; Fragilaria construens var. exigua (W. Sm.) Schulz. 
npenMymecTBeHHO b njiaHKTOHe Me30Tpo<J)Hbix 03ep, HenacTO. 

Og(in), os, af, k; 6acceim TayficxoB ry6bi, 6accefiHbi pen KoJibiMa, neHacHHa, AHa- 
abipb, HyKOTCKHH n-OB, Ajiacxa. 

5. construens var. pumila (Grun.) Kingst. — Fragilaria construens var. pumila Grun. 
3BpnrajiHHHbiH BHfl. B BO,aoeMax EepHHnm OTMenaeTCH pejtxo. 

Og(in), os, af, k; 6accefiH p. KojibiMbi, EpirraHCxaH KonyM6nH. 

5. construens var. triundulata (Herib.) Bukht. — Fragilaria construens var. triundu- 
lata Herib. JfocTaTonHo niupoxo pacnpocrpaHeH b a3naTCKOM ceKTope EepHHruu, otmc- 
naeTCH HenacTO. 

Og(in), os, af, k; 6acceitHbi peK KonbiMa, AHaflbipb, AMryaMa, HyKOTCKHH n-OB, 
Anncxa. 

S. oldenburgiana (Hust.) L.-B.; Krammer, Lange-Bertalot, 2000. — Fragilaria ol- 
denburgiana Hust. B a3H3TCKOM ceKTope BepiiHrun OTMenaeTcn penxo. 

Og(gb), os, cn-az, a-b; OaccefiH TayficxoB ry6bi, AneyrcxHe ocipoBa. 

5. pseudoconstruens (Marcin.) L.-B.; Krammer, Lange-Bertalot, 2000. — Fragilaria 
pseudoconstruens Marcin.; F. pseudoconstruens var. rhombica Marcin.; Pseudostaurosi¬ 
ra pseudoconstruens (Marcin.) Williams et Round. B a3naTCKOM ceKTope EepuHruH ot- 
MenaeTCJi pejtxo. 
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Og(in), os, cn, a-b; 6accefiH TayiiCKofi ry6bi, Aneyrciaie ocTpoBa, BpHTaHCKaa Ko- 
jiyM6nH. 

S. robusta (Fusey) L.-B.; Krammer, Lange-Bertalot, 2000. — Fragilaria construens 
var. binodis f. robusta Fusey; F. pseudoconstruens var. bigibba Martin.; F. robusta (Fu¬ 
sey) Manguin. B a3H3TCKOM ceKTope BepHHrHH OTMenaeTca peflKO. 

Og(in), os, cn-af, a-b; 6acceiiH TayftcKOH ry6bi (p. Ona), Anncxa, AneyrcKne oct- 
poBa. 

5. subsalina (Hust.) L.-B.; Krammer, Lange-Bertalot, 2000. — Fragilaria constru¬ 
ens var. subsalina Hust. B BOfloeMax pa3Horo rana h TpotjmocTH, BnnoTb no onpecHeH- 
Hbix ynacTKOB Mopcxoro npn6pe>KbH, Henacro. 

Og(gl), os, af, k; ilKyraa, 6accefiH TayiicKOH ry6bi, 6accefiHbi pen KonbiMa, AHa- 
Abipb, HyKOTCKHH n-OB, BpHTaHCKan KonyM6mi. 

S. venter (Ehr.) Cl. et Moll.; Krammer, Lange-Bertalot, 2000. — Fragilaria venter 
Ehr.; F. construens var. venter (Ehr.) Grun. B BOfloeMax pa3Horo rana h TpocjiHOCTH, 
BnnoTb no onpecHeHHbix ynacrKOB Mopcxoro npii6pe>KbJi, noBceMecTHO. 

Og(in), (i-ms, af, k; ilKynm, 6accefiH TayftcKOH ry6bi, 6acceiiHbi pen KoJibiMa, FlMa, 
FlemKHHa, AHanbipb, nanuBaaM, AMryoMa, n-OB KaMnaTKa, HayHcxaB HH3MeHHOCTb, 
o-B BpaHrena, HyKOTCKHM n-OB, Anacica, BpHTaHCKaa KonyM6nn. 

Staurosirella berolinensis (Lemm.) Bukht. — Synedra berolinensis Lemm.; Fragila¬ 
ria berolinensis (Lemm.) L.-B. B nnamcTOHe Me30Tpo<J)Hbix 03ep co cpejjHHMH 3Hane- 
HHJIMH 3BeKTpOnpOBO/lHOCTH BOflbl, HeH3CTO. 

Og(in), P-ms, af, k; FlKyrmi, 6acceHH TayitcKOH ry6bi, 6acceim p. KonbiMbi, EpirraH- 
CKaa KonyM6HH. 

S. lapponica (Grun.) Williams et Round. — Fragilaria lapponica Grun. B BonoeMax 
pa3Horo THna h tpocJjhocth, npeHMymecTBeHHO b o6pacTaHnnx. HaH6ojibiuero o6hbhh 
aocTwraeT b ctohhhx Me30Tpo<})Hbix Bonax. 

Og(in), os, af, k; Flicyraa, 6acceHH TayftcKOH ry6bi, 6acceiiHbi pen KonbiMa, nemKH- 
Ha, AHanbipb, MyKOTCKHH n-OB, Anncxa, BpHTaHCKaa KonyM6Hn. 

5. leptostauron (Ehr.) Williams et Round var. leptostauron. — Biblarium leptostau- 
ron Ehr.; Fragilaria leptostauron (Ehr.) Hust. B Bo/toeMax pa3Horo rana h Tpocjmocra, 
noBceMecTHO. 

Og(in), os, cn-af, k; RKyrmi, 6acceim TayticKOH ry6bi, 6accefiHbi pen KonbiMa, FlMa, 
rieHncHHa, AHanbipb, namiBaaM, AMry3Ma, HyKOTCKHH n-OB, Anjicxa, AneyrcKne oct- 
poBa, BpHTaHCKan KonyM6mi. 

S. leptostauron var. dubia (Grun.) Bukht. — Fragilaria harrisonii var. dubia Grun.; 
F. leptostauron var. dubia (Grun:) Hust. UIupoKO pacnpocTpaHeH b npenenax BepHHraH, 
BMecTe c TunoBofi (JjopMoii BHfla, HenacTo. 

Og(in), os, cn-af, k; 6accefiH TayficKoii ry6bi, 6accefiHbi pen KonbiMa, FlMa, nemKH- 
Ha, AHanbipb, AMry3Ma, HyKOTCKHH n-OB, AneyrcKne ocTpoBa, BpHTaHCKaa KonyM6nn. 

5. leptostauron var. rhomboides (Grun.) Bukht. — Fragilaria harrisonii var. rhom- 
boides Grun.; F. leptostauron var. rhomboides (Grun.) Hust. B a3iiaTCKOM ceicrope Be- 
pHHrmi b onHroTpoiJmbix Bonax, HenacTO. 

Og(in), os, cn-af, a-b; bacceimbi pen KonbiMa, AHanbipb, HyKOTCKHfi n-OB. 
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Staurosirella pinnata (Ehr.) Williams et Round var. pinnata. — Fragilaria pinna¬ 
ta Ehr.; F. pinnata var. subrotunda Mayer; F. pinnata f. ventriculosa (Schum.) A. Cl. 
B BoaoeMax pa3Horo Tuna h Tpo<J)HOCTH, BnnoTb ao onpecHeHHbix ynacTXOB Mopcxoro 
npH6pe*bH, noBceMecTHO b cocTaBe o6pacTaHHH. 

Og(in), p-ms, cn-af, k; RxyTHH, 6acceHH Tayncxoil ry6bi, 6acceiiHbi pex KonbiMa, 
RMa, rieHXfHHa, AHaflbipb, nanHBaaM, AMryaMa, n-OB KaMnaTxa, HayHCxaa hh3mch- 
HOCTb, ByKOTCKHH n-OB, Anncxa, AneyTCKHe ocTpoBa, EpmaHcxaH KonyM6nH. 

5. pinnata var. acuminata (Mayer) Williams et Round. — Fragilaria pinnata var. 
acuminata Mayer. B a3HaTCKOM cexTope EepHHniH OTMenaeTCH peaxo. 

Og(in), os, cn, a-b; 6acceiiH TayiicxoH ry6bi, Anncxa, EpHTaHCxaa KonyM6nH. 

S. pinnata var. intercedens (Grun.) Hamilton. — Fragilaria mutabile var. interce- 
dens Grun.; F. pinnata var. intercedens (Grun.) Hust. Ulnpoxo pacnpocTpaHeH b npeae- 
nax EepHHrnH, noBceMecTHO BMecTe c ranoBOH (jiopMOH. 

Og(in), os, af, k; RxyriiH, 6acceiiH Tayncxoil ry6bi, 6acceiiHbi pex KonbiMa, nann- 
BaaM, AMry3Ma, HyxoTCxnil n-OB, Aneyrcxne ocTpoBa, EpHTaHexafl KonyM6nn. 

S. pinnata var. lancettula (Schum.) Poulin. — Fragilaria lancettula Schum.; F. pin¬ 
nata var. lancettula (Schum.) Hust. B BoaoeMax pa3Horo Tnna h pa3Hoii TpoiJmocTH, 
BMecTe c THnoBofi (JjopMoii Bnaa, OTMenaeTCH noBceMecTHO. 

Og(in), os, af, k; RxyniH, 6acceiiH Tayncxoil ry6bi, 6acceHHbi pex KonbiMa, RMa, 
Anaabipb, nanHBaaM, AMryaMa, HyxoTcxnil n-OB, EpnTaHcxaa KonyMOnn. 

5. pinnata var. trigona (Brun et Herib.) Kharitonov comb. nov. — Fragilariapacijica 
var. trigona Brun et Heribaud in J. Heribaud, 1893, Les diatomees d’Auvergne, p. 147, 
fig. 1: 8; F. pinnata var. trigona (Brun et Herib.) Hust.; F. leptostauron var. trigona 
(Krasske) L.-B. et Willm.; Staurosira pinnata var. trigona (Krasske) L.-B. B aanaTCKOM 
ceKTOpe EepHHrnH npeHMymecTBeHHO b onnroTpotJmbix BoaoeMax, OTMenaeTCH peaxo. 

Og(in), os, af, a-b; 6acceilH p. AHaabipb, HyxoTCXHu n-OB. 

5. spinosa (Skv.) Kingst. — Fragilaria spinosa Skv. B BoaoeMax pa3HOro Tnna h 
TpO(J)HOCTH, HenacTO. 

Og(in), os, cn, a-b; RxyTHH, 6accefiH Tayilcxoil ry6bi, 6accefiHbi pex KonbiMa, AHa¬ 
abipb, AMi y3Ma, HayHcxan HiOMeimocTb, HyxoTcxuii n-OB. 

Synedra camtschatica Grun.; ^naTOMOBbiil aHanH3, 1950; Witkowski et al., 2000. — 
Catacombas camtschatica (Grun.) Williams et Round. B a3H3TCX0M cexTope EepHHTHH 
OTMenaeTCH peaxo. 

Mg, P-ms, af, a-b; BayHcxan ry6a, ycTbe p. nemxnHa. 

S. fasciculata (Ag.) Kutz.; TycnaxoB nap., 1992; Witkowski et al., 2000. — Diatoma 
fasciculatum Ag.; Fragilaria fasciculata (Ag.) L.-B.; Synedra tabutata var. fasciculata 
(Kutz.) Hust.; S. pulchella var. fasciculata Rabenh. 3BpnrannHHbin Biia. B BoaoeMax c 
BbicoxHMH 3HaneHHHMH 3nexTponpoBoaHOCTH, peaxo, npeHMymecTBeHHO b o6pacT3HHHX. 

Mg, a-ms, af, k; RxyrHH, 6accefiH Tayilcxoil ry6bi, EpHTaHCxan KonyM6HH. 

S. fdiformis v ar. exilis A. CL; Patrick, Reimer, 1966. B 33iiaTcxoM cexTope EepHHTHH 
OTMenaeTCH peaxo. 

Og(in), os, cn, b; 6accefiH Tayilcxoil ry6bi, EpHTaHcxan KonyM6HH. 
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S. goulardi Breb. var. goulardi ; 3a6ejiHHa h ap-, 1951; KoMapeHKO, BacwnbeHa, 
1975. — Fragilaria ulna var. goulardi (Breb.) L.-B. npenMymecTBeHHO b ropHbix h 
npearopHbix BoaoTOKax, HenacTo. 

Og(in), os, cn, k; RKyrna, bacceiiH TayiicKOH ry6bi, baccenHbi pen Konbma, nana- 
BaaM, BayHCKaa HH3MeHHOCTb, HyKOTCKnn n-OB. 

S. goulardi var. telezkoensis Poret.; 3abennHa h ap., 1951; KoMapeHKO, BacnnbeBa, 
1975. OTMenaeTCH obbiHHo BMecTe c ranoBon (popMon Bnaa, HenacTO. 

Og(in), os, cn, a-b; RKyma, bacceiiH p. Kojihmh, HayHcxaa HH3MeHHOCTb, HyKOT- 
CKHH n-OB. 

5. parva Kiitz.; Witkowski et al., 2000. — S. tabutata var. parva (Kiitz.) Hust.; Tabu- 
laria parva (Kiitz.) Williams et Round. B onpecHeHHbix ynacrKax Mopcxoro npnbpe>KbH 
h KOHTHHeHTaabHbix conoHoBaTbix BoaoeMax, HenacTo. 

Og(gl), a-ms, af, k; RKyrna, bacceiiH TayiicKOH ry6bi, HayHcxaa HH3MeHHOCTb, Hy- 
kotckhh n-OB, EpnTaHCKaa KonyMbna. 

S. tabutata (Ag.) Kiitz.; 3abennHa n ap., 1951; Witkowski et al., 2000. — Diatoma 
tabulatum Ag.; Synedra tabutata var. acuminata (Grun.) Hust.; S. tabutata var. obtusa 
(Am.) Hust. 3BpnraaHHHbin Bua. B BoaoeMax pa3Horo Tuna h Tporjmocrn, BimoTb ao 
onpecHeHHbix ynacTKOB Mopcxoro npnbpoKba, cpean obpacTaHnn, noBceMecmo. 

Mg, P-ms, af, k; R Kyraa, bacceiiH TayncKon ry6bi, baccenHbi pen Konbma, RMa, 
neiDKiiHa, AHaawpb, nanaBaaM, AMryaMa, n-OB KaMHanca, HayHcxaa HH3MeHHOCTb, 
ByKOTCKHH n-OB, AjlHCKa. 

S. ulna (Nitzsch) Ehr. var. ulna', 3abennHa h ap., 1951. — Bacillaria ulna Nitzsch; 
Fragilaria ulna (Nitzsch) L.-B.; Synedra ulna var. subaequalis (Grun.) V. H. HeKOTOpbie 
aBTopbi (Archibald, 1983, h ap.) paccMaTpnBaiOT Bee pa3H0BnaH0CTH aaHHoro Bnaa Kan 
CHHOHHMbi. noBceMecTHO b BoaoeMax pa3Horo Tuna n TporjmocTH, BnjiOTb ao onpecHeH¬ 
Hbix ynacTKOB Mopcxoro npnbpen<bn. 

Og(in), a-ms, af, k; Ricy-raa, bacceiiH TayiicKOH ry6bi, baccenHbi pen Konbma, RMa, 
neHiKHHa, AHaabipb, nanaBaaM, AMryaMa, n-OB KaMnaTKa, HayncKaa HH3MeHH0CTb, 
ByKOTCKHH n-OB, Anacxa, AneyrcKne ocTpoBa, EpnTaHCKaa KonyMbna. 

S. ulna var. aequalis (Kiitz.) Brun; 3a6enHHa h ap., 1951; KoMapeHKO, BacnnbeBa, 
1975. —Frustulia aequalis Kiitz. noBceMecTHO b BoaoeMax pa3Horo mna h TporpHoern, 
npeHMymecTBeHHO cpean o6pacTaHnn. 

Og(in), a-ms, af, k; flKyroa, bacceiiH TayncKon rybbi, baccenHbi pea KonbiMa, AHa¬ 
abipb, nanaBaaM, AMryaMa, n-OB KaMHaTKa, HayHCKaa HH3MeHHOCTb, HyKOTCKnn h-ob, 
AnacKa. 

S. ulna var. amphirhynchus (Ehr.) Grun.; 3abennHa n ap., 1951; KoMapeHKO, Ba- 
cnnbeBa, 1975. — 5. amphirhynchus Ehr. LLInpoKO pacnpoCTpaHeH b a3naTCKOM ceKTope 
EepnHrnn, b BoaoeMax pa3Horo mna n TporpHoern. 

Og(in), (3-ms, af, k; Ricy-raa, bacceiiH TayiicKOH rybbi, baccenHbi pen Konbma, neH- 
acHHa, nanaBaaM, HayHCxaa HH3MeHHOCTb, o-b BpaHrena, bacceiiH p. AMryaMa, ByicoT- 
CKHH n-OB. 

S. ulna var. claviceps Hust.; Cumming et al., 1995. B a3naTCKOM ceicrope EepnHrnn 
OTMenaeTca peaxo. 

Og(in), os, cn-af, a-b; bacceiiH TayhcKon rybbi, EpnTaHCKaa KonyMbna. 
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Staurosirella ulna var. contracta 0str.; 3a6enHHa h ap., 1951; KoMapeHKo, Bacnjibe- 
Ba, 1975. B BoaoeMax pa3Horo rana h TpocjmocTH, HenacTO. 

Og(in), p-ms, af, k; flxyTHfl, 6acceimbi pen KoJibiMa, AHaabipb, AMryaMa, HayHCxaa 
HH3MeHHOCTb, HyXOTCXHH n-OB. 

S. ulna var. impressa Hust.; 3a6ejiHHa h ap., 1951. B BoaoeMax pa3Horo rana, BMecTe 
C THIIOBOH 4>OpMOH BHaa, He43CTO. 

Og(in), p-ms, af, k; 6acceHHbi pen Konbma, AHaabipb, AMryaMa. 

5. ulna var. lanceolata (Kiitz.) Grun.; Cleve-Euler, 1953. — S. lanceolata Kite. B bo- 
aoeMax pa3Horo rana h TpocjjHoera, BMecTe c mnoBOH (jiopMOH BHaa, o6bmen b cocTaBe 
o6pacTa«HH. 

Og(in), a-ms, af, k; 6acceHH TayflcKOH ry6bi, 6acceHHbi pen KoJibiMa, flMa, nemxH- 
Ha, AHaawpb, HyKOTCKHH n-oB. 

S. ulna var. longissima (W. Sm.) Grun.; Patrick, Reimer, 1966. — S. longissima 
W. Sm.; 5. ulna var. biceps (Kite.) Schonf. B BoaoeMax pa3Horo Tuna, o6bmeH b cocTaBe 
o6pacTaHHH, nosceMecTHO. 

Og(in), P-ms, af, k; flxyrHH, 6accefiH Tayitexon ry6bi, 6accefiHbi pex KoJibiMa, AHa¬ 
abipb, IlaaaBaaM, AMryaMa, HayHCxaa HH3MeHHOCTb, HyxoTCXHH n-OB, Aaacxa. 

5. ulna var. oxyrhynchus (Kite.) V. H.; 3a6enHHa h ap., 1951; KoMapeHKo, Bacnnbe- 
Ba, 1975. — S. oxyrhynchus Kiitz.; S. ulna var. oxyrhynchus f. mediocontricta (Forti) 
Hust. B BoaoeMax pa3Horo Tuna h TpocjmocTH. 

Og(in), a-ms, af, k; .Axyraji, 6accefiH Tayncxon ry6bi, 6acceiiHbi pen AHaabipb, na- 
jMBaaM, AjiHCKa. 

S. ulna var. spathulifera Grun.; 3a6eawHa h ap., 1951. B a3HaTCK0M cexTope EepHH- 
thh, OTMenaeTCH peaxo. 

Og(in), p-ms, af, k; ilxyTHJi (peKH TaTa, OaeHex, 03. blTbix-Kejib). 

Tabellaria fenestrata (Lyngb.) Kite.; 3a6ejiHHa h ap., 1951; Krammer, Lange-Berta- 
lot, 2000. — Diatoma fenestratum Lyngb. IHnpoxo pacnpocTpaHeH b npeaenax BepwH- 
thh, npeHMymecTBeHHO b ojiHroTpotJmbix BoaoeMax co cpeaHHMH 3HaneHHHMH anexT- 
pOnpOBOaHOCTH H pH BOabI, nOBCCMeCTHO. 

Og(gb), P-ms, cn, k; flxyraH, 6acceiiH Tayitexon ry6bi, 6accefiHbi pex KoJibiMa, ilMa, 
neHxcHHa, AHaawpb, najiHBaaM, AMryaMa, n-oB KaMnaTxa, HayHexaa HH3MeHH0CTb, 
ByKOTCKHH n-oB, Anacxa, AjieyTcxne ocTpoBa, EpHTaHexaa KonyM6HH. 

T. flocculosa (Roth) Kite.; 3a6ejiHHa h ap-, 1951; Krammer, Lange-Bertalot, 
2000. — Conferva flocculosa Roth; Tabellaria fenestrata var. asterionelloides Grun.; 
T. fenestrata var. intermedia Grun.; T. fenestrata var. geniculata A. Cl. B BoaoeMax pa3- 
Horo Tuna h TpocjmocTH, npeanoHHTaeT Boabi, xapaxTepioyiomHecH cpeaHHMH 3Hane- 
HHHMH aneKTpOnpOBOaHOCTH H pH, nOBCCMeCTHO. 

Og(gb), P-ms, cn-af, k; ilxyrHH, 6acceiiH Tayitexon ry6bi, 6acceiiHbi pex Konbi- 
Ma, RMa, neHacHHa, AHaabipb, AMryaMa, n-OB KaMnaTxa, HayHCxaa HH3MeHHOCTb, 
o-b BpaHrejiH, HyxoTCXHii n-OB, Ajwcxa, AjieyTcxne ocTpoBa, EpHraHcxaa KoJiyMbna. 

T. quadrisepta Knudson; Krammer, Lange-Bertalot, 2000. OTMeuaeTCH peaxo. 

Og(gb), os, az, k; 6acceim p. AHaabipb, Ajincxa. 
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T. ventricosa Kiitz.; Krammer, Lange-Bertalot, 2000. Oahh H3 caMbix o6bi4Hhix n 
pacnpocTpaHeHHbix bmaob BepHHrHH, oTMeuaeTCH noBceMecTHO. 

Og(in), os, az, a-b; flxyrHH, 6acceitH TayficxoH ry6bi, 6accefiHbi pen KonbiMa, RMa, 
rieHxcHHa, AHaabipb, riajiHBaaM, AMrysMa, MayHCxaa HH3MeHHOCTb, HyxoTCxun n-OB, 
Aaacxa. 

Tetracyclus ellipticus (Ehr.) Grun.; ^naTOMOBbifi aHajiH3, 1950; Patrick, Reimer, 
1966. — Biblarium ellipticum Ehr. OTMenaeTCJi Hpe3BbmaMHO peaxo. 

Og(in), os, cn, b; 6accefiH p. AHaabipb. 

T. emarginatus (Ehr.) W. Sm.; 3a6eanHa h ap., 1951; Krammer, Lange-Bertalot, 
2000. — Biblarium emarginatum Ehr. B BoaoeMax c noHHxceHHOH 3aexTponpOBoa- 
HOCTbfO, o6bIHeH B 06 paCTaHHJIX BOflOTOKOB C HeHTpaJlbHblM pH, HenaCTO. 

Og(in), os, cn, a-b; 6accefiH TayficxoM ry6bi, 6acceiiHbi pen KonbiMa, nemxnHa, AHa¬ 
abipb, AMry3Ma, HyxoTcxnii n-OB, Aaacxa. 

T. glans (Ehr.) Ehr.; Krammer, Lange-Bertalot, 2000. — Navicula glans Ehr.; Tet¬ 
racyclus lacustris Ralfs; T. lacustris var. capitatus Hust.; T. lacustris var. elegans (Ehr.) 
Hust.; T. lacustris var. elongatus Hust.; T. lacustris var. strumosa (Ehr.) Hust. B onuro- 
Tpo<J)Hbix, HeiiTpajibHbix hjih cna6o khcjimx BoaoeMax, HenacTO. 

Og(gb), os, cn, k; 6acceiiH TayKcxoH ry6bi, 6accefiHbi pen KonbiMa, flMa, nemxHHa, 
AHaabipb, nanHBaaM, AMryaMa, ByxoTCXHH n-OB, Auncxa. 

T. rupestris (Braun) Grun.; 3a6e;iHHa n ap-, 1951; Krammer, Lange-Bertalot, 
2000. — Gomphogramma rupestris Braun. Hauoojiee nacTO OTMcnaeTCH b onnroTpotJ)- 
Hbix pyHbHx c HeuTpajibHbiM hjih cna6o xncabiM pH. 

Og(gb), os, cn, k; 6acceiiH Taywcxoft ry6bi, 6acceiiHbi pen KonbiMa, #Ma, nemxuHa, 
AHaabipb, naaaBaaM, AMry3Ma. 

BoabuiHHCTBO npuBeaeHHbix b cnncxe anaTOMeft uinpoxo pacnpocTpaHeHbi b bo- 
aoeMax 3eMHoro uiapa: nouTH 70 % H3 hhx — BcecBeTHO, oxoao 30 % xapaxTepH3yK>TCH 
Kax apKTo6opeaabHbie Buabi. 

Okojio noaoBHHbi npeacTaBneHHbix TaxcoHOB (45—50 %) moxcho CHHTaTb o6biHHbi- 
mh aa« aanHoro peruoHa. Ohm, xax npaBnno, OTaHnatOTCH He Tonbxo bhcokoh CTene- 
HbKi BCTpenaeMocTH, ho h 3aMerHbiM KoauMecrBeHHbiM pa3BHTneM. Han6oaee hpxhmh 
npeacTaBHTeaaMH stoh rpynnbi anaTOMOBbix HBrniiOTCH Diatoma hiemalis, D. mesodon, 
D. tenue, D. vulgare, Fragilaria acus, F. arcus, F. capucina, F. famelica, F. parasitica, 
F. rumpens, F. vaucheria, Fragilariforma mesolepta, F. virescens , Meridion circulare, 
Pseudostaurosira binodis, P. brevistriata, Staurosira construens, S. venter, Staurosirella 
leptostauron, S. pinnata, Synedra tabutata, S. ulna, Tabellaria fenestrata, T. flocculosa 
h ap. npuMepHO 25—30 % o6HapyaceHHbix TaxcoHOB pacnpocTpaHeHbi npaxTHuecxu 
noBceMecTHO, ho b xonHuecTBeHHOM othoujchhu HeMHorouHcaeHHbi. OcTanbHbie Tax- 
coHbi (20—25 %) peaxH b BOaoeMax BepuHruH. Hexoropbie H3 hhx ( Asterionella ralf- 
sii, Fragilaria delicatissima, F. elliptica, F. lata, F. pulchella var. lacerata, F. schulzii, 
F. utermoehlii, F. vaucheriae var. kamtschatica, Fragilariforma virescens var. acumina¬ 
ta, Oxyneis binalis, Staurosira construens var. pumila, S. oldenburgiana, Staurosirella 
pinnata var. acuminata, Synedra filiformis var. exilis, S. ulna var. claviceps, Tabellaria 
quadrisepta, Tetracyclus ellipticus h ap-, o6Hapy>xeHbi anuib b 1—2 npo6ax h npeacraB- 
aeHbi eaHHHUHO. 


1709 



B 3KOJiorH4ecKOM oTHoiueHHH flaHHUH KOMiuieKC AwaTOMOBbix mojkho oxapaKTepw- 
30BaTb Kax rpynny npecHOBOAHbix BOAopocnefi, npeAnoHHTatoinHX Maji0MHHepajiH30- 
BaHHbie oJiHroTpo<J)HO-Me30Tpo4)Hwe BOAoeMM c HeHTpajibHHM hjih cjierxa noBbiiueH- 
HblM pH. 
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SUMMARY 


125 species and infraspecific taxa of Fragilariaceae ( Bacillariophyceae ) found in the waterbodies 
of Beringia are listed. 
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BnepBwe b BoaoeMax Mockobckoh o6ji. OTMeneHO 7 bhaob h 1 BHyTpHBHflOBofi TaKCOH ms poaa Trache- 
lomonas, b BoaoeMax Mockbu BnepBue Hafiaeiio 6 bhaob h 7 BHyTpHBHaoBux TaKCOHOB. npuBeaeHbi 3 ko- 
noro-reorpacfiHHecKHe aaHHbie /urn Bcex biiaob poaa Trachelomonas Ehr ., BCTpeHemibix Ha o6caeaoBaHHofl 
TeppHTOpHH. 

KnioHeBbie cjiOBa: Trachelomonas, BHaw, MocKBa, MocKOBCKaa o6a. 

SBrjieHOBbie BoaopocjiH iunpoKo pacnpocipaHeHbi b pa3AHHHbix npecHbix BOAoe- 
Max, rae hbahiotch xopouiHMH HHAHKaTopaMH cTeneHH opraHHHecKoro 3arp«3HeHHH bo- 
AoeMOB h HpHHHMaroT ynacTHe b npopeccax hx caMOOHirmeHHH. B BoaoeMax, 3arpa3- 
HeHHbix opraHHHecKHMH BemecTBaMH pacraTejibHoro npoHcxoXtAeHHA, hhtchchbho 
paaBHBaKJTCH BHflbi poAa Trachelomonas. 

Bhaoboh cocTaB poAa Trachelomonas Ha TeppuTopHH Pocchh h conpeAeabHbix crpaH 
H3yneH otpwbohho. HaH6onee nojiHbie AaHHbie hmckjtch aaa YnpanHW — 489 bh- 
Aob (BeTpoBa, 1986, 1993). ^ah BepxHeBOJDKCKoro peniOHa, xyaa bxoaht h Mockob- 
cxaH o6a., T. T. flonoBa (1974) yKa3biBaeT Bcero 26 bhaob. BnepBbie bham Trachelomo¬ 
nas (2 BHAa) Ha TeppHTOpHH Mockobckoh o6ji. ynoMHHaioTCH b «MaTepnaAax no ({mo¬ 
pe BOAopocAefi Mockobckoh ry6epHHH» (HBaHOB, 1899). K HacToameMy BpeMCHH ahh 
Mockobckoh o6a. otmchch 31 bha (47 takcohob bhaoboto h BHyrpHBHAOBoro panra) 
(YcaHeBa, 2002; AHHCHMOBa, BnHorpaAOBa, 2003). 


MaTepuaA h MeTOAHKa 

MaTepnajiOM aah HccjieAOBaHHJt nocnyxcHAH npo6bi BOAopocneH, oTo6paHHbie b 
270 pa3AHHHbix BOAoeMax h BOAOTOKax Ha TeppHTOpHH Mockbw h Mockobckoh o6a. 
b nepnoA c Maa no Hoa6pb c 1999 no 2003 r. OcHOBHyio Maccy o6cneAOBaHHbix boahwx 
o6beKTOB cocTaBAHAH npyAbi, b MeHbineM koahhcctbc — 6oAOTa, 03epa, peKH, HpeMeH- 
Hbie BOAoeMbi. C6op h o6pa6onca MaTepnana ocyinecTBAXAHCb no o6menpHHHTbiM Me- 
TOAHKaM (Baccep h Ap-, 1989). Ilpo6bi ({iHKCHpoBaAHCb 4 %-m pacTBopoM (JiopManH- 
Ha hah pacTBopoM Jliorona. H3yneHHe tkhbofo Hi({)HKCHpoBaHHoro MaTepnana npoBOAH- 
AH C nOMOIUbK) MHKpOCKOnOB BHOAaM P-15 npH yBCAHHeHHH 400, 900 H OACKTpOHHblX 
CKaHHpyKJiitHX MHKpocKonoB Hitachi h Camscan-400F npn yBeAHneHHH 1500—8000. 
JJjir onpeAeAeHHa ncnoAb30BaAH OTeHecTBeHHbie h 3apy6ejKHbie onpeAeAHTeAH 3BTAe- 
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hobhx (IlonoBa, 1955; IlonoBa, 1966; rionoBa, CacjtoHOBa, 1976; BeTpoBa, 1986; Ba- 
CH^beBa, 1986; BeTpoBa, 1993; Willis, 1922; Huber-Pestalozzi, 1955; Leedale, 1967; 
John D. M. et al., 2002). 3Konoro-reorpa(J)HqecKHH aHajiH3 npoBOflHJin no EapHHOBOH 
h ap., (2000), cnpaBOHHHKy «Bo^opocnH» (Baccep h jjp., 1989), «yHH(J)HUHpoBaHHbiM 
MeTOjiaM HccJieflOBaHHfl» (1977), A. JI. TaxTaflTKHHy (1978). 


Pe3yjibTaTbi h oScyvxjeHHe 

Flo pe3yjibTaTaM npoBeaeHHbix HccnefloBaHHit h JiHTepaTypHbiM aaHHbiM (HBaHOB, 
1899; Hhkhthhckhh, 1912; rpnH6epr, 1913; KopinmcoB, 1928; IlonoBa, 1955; rionoBa, 
1966; IlonoBa, BacnjibeBa, 1970; IlonoBa, 1973; IlonoBa, Ca<|)OHOBa, 1976; BeTpoBa, 
1986; BacnjibeBa, 1986; BeTpoBa, 1993; Cmhphob h up., 1997; ycaneBa, 2002; Ahh- 
chmobb, BnHorpa^oBa, 2003) cocTaBJieH cnncox bh/iob Trachelomonas, BCTpenaiomHX- 
ch b BoaoeMax Mockbh h Mockobckoh o6n. (cm. Ta6jiHuy). Kax bhaho h 3 Ta6nnubi, 
Ha o6cjieAOB3HHOH TeppHTOpHH OTMeHCHbi: 71 BHyTpHBHflOBOH TaKCOH, OTHOCJHHHHCfl K 
45 BH/iaM, Ha TeppnTopnn Mockbm — 40 BHyrpnBnjioBbix TaxcoHOB (25 bhaob), Ha Tep- 

pHTOpHH MOCXOBCXOH o6jI. - 44 BHyrpHBHaOBblX TaXCOHOB (30 BHJIOB). HOBbIMH 

AJ1H TeppHTOpHH MOCKOBCKOH 06JI. HBJ1HIOTCH 7 BHflOB H 1 BHyTpHBHflOBOH TaXCOH, JUIH 
Mocxbm — 16 BHflOB h 7 BHyTpHBHjjoBbix TaxcoHOB (cm. Ta6jiHpy-BXJieHxy). He 6binn 
HafijieHbi 7 TaxcoHOB bhaoboto h BHyrpHBH^OBoro paHra, H3BecTHbix no JiHTepaTypHbiM 
jjaHHbiM. Hx OTcyTCTBHe b HauiHx c6opax, cxopee Bcero, mo>kho o6b«CHHTb H3MeHeHH- 
eM 3xonorHHecxnx ycnoBHH BOfloeMOB h yHHHTOxceHHeM puna MecT o6HTaHHH. 

Jinx BCTpeneHHbix hbmh bhaob 6 buin yHTeHbi JiHTepaTypHbie aaHHbie (cm. Ta 6 jinuy) 
no npHypOHeHHOCTH X MeCTOo 6 HTaHHK>, nOflBHXCHOCTH BOflHblX Macc, pH CpCAbl, OTHO- 

CnHcox TaxcoHOB poaa Trachelomonas Ha Teppmopnn Mockbh h Mockobckoh o6ji. 
c ocHOBHbiMH 3Koaoro-reorpa<^HsecKHMH noKa3aTejwtMH 


lloKaaaTe.nH 


TaKCOHhl 

M 

T 

R 

5 

H 

pH 

G 

* Trachelomonas acanthostoma Stokes f. acantho- 



st-str 

0 




stoma 








*T. acanthostoma f. europea (Drez.) Vetrova 



St 





§7'. acanthostoma f. minor (Drez.) Vetrova 

1 


st-str 





*# T. allia Drez. 


eut 

st-str 

1.6p-o 




+*T. armata (Ehr.) Stein var. armata 



St 

3.0a 



k 

*T. armata var. stenii Lemm. 


1 

St 





*#71 armata var. echinata (Da Cunha) Popova 


J 

St 

3.0a 




+* T. armata var. heterospina Swir. 



St 

0 




+*T. bacillifera Playf. var. bacillifera 

p-b 


st-str 




k 

*ttT. bacillifera var. minima Playf. 



st-str 





+ttT. bulla Stein 

P 


st-str 

3.0a 



cb 

+ T. caudata (Ehr.) Stein f. caudata 

p-b 

eut 

st-str 

2.0p 



Ha, Nt 

+#71 caudata f. pseudocaudata (Defl.) Popova 



St 





+# T. cervicula Stokes em. Swir. var. cervicula 

p-b 


st-str 

2.Op 



Ha, Pt, 








Nt 

+ T. conradii Skv. 



st-str 





+# T. crebea Kellicott 

p-b 


st-str 




Ha 

+*71 cylindrica (Ehr.) Playf. 

p-b 

eut 

st-str 

1.6p-o 



k 

+ 71 curia Da Cuncha f. curia 



St 

P 




*+71 dubia (Swir.) Defl. f. dubia 

P 


St 




Ha 
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Ilpodo.i.MceHue maO.iuuu 


rioKa3aTejin 


TaKCOHhl 

M 

T 

R 

S 

H 

pH 

G 

*# T. dubia f. acuminata Defl. 



St 





* T. dubia f. lata (Defl.) Popova 



St 





+* T. dybowskii Drez. 



St 





§71 euchiora (Ehr.) Awer. 



St 

p-o 




*# 71 globularis (Awer.) Lemm. f. globularis 



st-str 





*# 71 granulata Swir. 

P 


st-str 



lnd6-8 

cb, v, it 

*# 71 granulosa Playf. var. granulosa 


eut 

st-str 





+ T. hispida (Petry) Stein var. hispida 

p-d 

eut 

St 

2.0p 

hb 


k 

+* 71 hispida var. dustralica Playf. 



St 





+*71 hispida var. coronata Lemm. 

P 


St 


hb 


k 

+* 71 hispida var. crenulatocollis (Maskell) Lemm. 



St 


hb 


k 

* 71 hispida var. duplex Defl. 



St 


acf 



+ 71 hispida var. granulata Playf. 



st-str 


hb 



+* T. hispida var. punctata Lemm. 



st-str 





* 71 hispida var. spinulosa Skv. 



st-str 





+#71 horrida Palmer f. horrida 



st-str 





*71 intermedia Dang. f. intermedia 

p-b 

eut 

St 


hb 


k 

+* 71 lacustris Drez. em. Balcch var. lacustris 

P 

eut 

St 

2.Op 

hb 


k 

+ 71 lacustris var. klebsii (Defl.) Popova 



; st 





§71 longicollis Wermel 



St 



acf6.5 

cb 

*#71 manginii Defl. f. manginii 

P 

1 

St 




Ha, kb 

+*71 obtonga Lemm. var. oblonga 

P 

eut 

st-str 

2.Op 

hb 


k 

+ 71 oblonga var. pulcherrima (Playf.) Popova 


1 

st-str 





§71 oblonga var. punctata Lemm. 



st-str 





§71 oblonga var. truncata Lemm. 


1 

st-str 





+*71 obovata Stokes em. Delf. f. obovata 

p-b 


st-str 

1.8 o-a 

oh 


Ha 

*ttT. obovata f. novae-zemliae (Schrsch.) Popova 



st 




eu, az 

*71 ornata (Swir.) Skv. 



st-str 





* 71 pavlovskoensis (V. Poljansk.) Popova 



st-str 





§ 71 perforata Awer. 



St 





+*71 planctonica Swir. 

P 

eut 

st-str 

1.65p-o 

i 

ind 

k 

+*71 playfairi Defl. 

p-b 


st-str 




Ha, sz, 








Au 

+# 71 pseudobulla Swir. f. pseudobulla 

p-b 

eut 

st-str 

1.0 o 


alf 8 

Ha, az 

*# T. pseudobulla f. bulloides (Balech et Dastugua) 

p-b 


st-str 




k 

Vetrova 








+ 71 raciborskii Wolosz. var. raciborskii 



st-str 





+* 71 rotunda Swir. 

P 


st-str 

1.0 o 


Ind6-8 

Ha, Hn 

*# 71 scabra Playf. var. scabra 

p-b 

eut 

St 




Ha, az 

+ 71 similes Stokes 

p-b 


st-str 

2.Op 

i 


Ha, Pt 

+ 71 stokesii Drez. 



St 




k 

+*71 superba Swir. em. Delf. f. superba 

p-b 


st 

1.5P-0 



Ha, Pt, 








Nt 

+# 71 sydneyensis Playf. var. sydneyensis 



st-str 





+* 71 verrucosa Stokes var. verrucosa 



st 

1.8o-a 



b 

*# 71 verrucosa var. granulosa (Playf.) Conrad 



st-str 




k 

+* 71 volvocina Ehr. var. volvocina 

b 

eut 

St 

2.0p 

hb 

Ind4.0-8.5 

k 

+* 71 volvocina var. derephora Conrad 



st-str 





+ 71 volvocina var. papiUato-punctata Skv. 



st-str 


hb 



+* 71 volvocina var. subglobosa Lemm. em. Swir. 



st-str 

0 

hb 



* 71 volvocinopsis Swir. f. volvocinopsis 

P 


st-str 

2.Op 

i 
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IJpodoAycenue mao.ututj 


floKajaTejiH 


TaKCOHbl 

M 

D 


s 

Q 

pH 

G 

* T. volzii Lemm. 

p-b 

war 

1 

st-str 



ind 6.1 

cb, sz, 








gk 

§r. wermelii Skv. 

b i 

eut 

st 



ind 6.7 

Ha, Nt 

+# T. woronichiniana Popova 



st 





* T. woycickii Korczw. 



st 






ripiiMeMaHne. noKa3aiejin: M — Tun MecToo6MTaHHH, T — npwypoHeHHocrb k HHrepBajiaM TeMnepaTyp, 
R — pecKjnuibHocTb, S — hhjickc canpo6nocTH, H — othoujchhc k xnopnaaM, pH — oTHomcHHe k pH, G — reorpa(tm- 
Hecicoe pacnpocipaHeHHe. Tun MeCTOo6nTaHHfr p — rmaMCTOHHbifl, b — SeHTOCHbift, p-b — njiaHKroHHo-6eHTOCHbitt. 
ripnypoHennocTb k HHTepBajiaM TeMnepaTyp: warm — TeruioBoaHbifl, eut — 3BpiiTepMHbifl. PecxtnuibHocn,: st-str — 
CTOHHe-TeicyHHe boau, st — CTomme Boau, str — TeicyMne boah. Hhackc canpo6HOCTH b CHCTeMe OraneHeKa: p — p-Me- 
3ocanpo6Han, L — a-Me30canpo6Haa, o — o-ojinroMe30canpo6Haa 30Hbl. OTHomeHHe k xjiopiwaM: i — HHnn<txt>epeHT, 
hb — raAcxJ>o6, hi — raAcxJ>mi; mh — Me3orano6. OTHomeHHe k pH: ind — HHAHctxbepeHT, acf — auna<xt>mi, alf — anKa- 
AMtpHA (c yxajaHHeM ananaaoHa pH). TeorpacpHMecKoe pacnpocTpaHenne: k — KocMono.THT, b — SopeanbHbift, Ha — 
roaapKTHHecKHfl, Pt — najieoTponnMecKMfl, Au — aBCTpaaHflcKHfl, Hn — ronaHiapimiHecKHtt, Nt — HeoTponntecKMfl, 
cb — unpK>'M6opeajibHU(t, kb — Kapn6cK«h, sz — cpeaHaeMHOMopcioifl, gk — TBHHeo-KOHrojieacKHfl, it — npaHO-Ty- 
paHCKHh, va — BOCTOHHoaaMaTCKHfl, az — aMaaoHCKHfl. 3H3KAMH «+» o6o3HaMenbi bhau, HaftaeHHbie Ha TeppHTopHH 
MocKOBCKOfl o6ji., «** — Ha TeppHTopHH T. MocKBU, «§» — H3BeCTHbte TOAbKO no AHTepaTypHbiM aaHHUM, «#» — Ha(t- 
aeHHbie BnepBbie b MocKBe h MockobckoP o6a. 


uieHHKi k coflepacaHHKi xnopHflOB, 6HoreHHoro $oc<})opa h a30Ta b BOfle h reorpatJiHHe- 
CKOMy pacnpocTpaHeHHK). 

Kax BHflHo H3 Ta6nHUbi, npnypoHeHHocTb k MecTOo6HTaHHK> onpeaejieHa juifi 
26 TaKCOHOB BHyTpHBHflOBoro paHra. H 3 hhx 6onbimiHCTBO (14) — iuiaHKT0HH0-6eH- 
TOCHbie h nnaHKTOHHbie opraHH3Mbi, TOJibKO 2 BHfla (T. volvocina h T. wermelii) — 6eH- 
TOCHbie. 

OTHomeHHe k TeMnepaType boah h3bcctho ajih 14 bhaob. Bojibiumhctbo bhaob (12) 
HBJ1HK3TCH 3BpHTepMHbIMH, K TerUIOBOflHblM OTHOCHTCH 1 BHfl - T. Volzii. 

JJflH Bcex BHflOB H3BeCTHbl flaHHbie no npHypOHCHHOCTH K nOflBH*HOCTH BOflHblX 
Macc. H 3 hhx 39 BHyrpHBHflOBbix TaxcoHOB (26 bhaob) npeanoHHTaKiT CTOHHe-TeKyHHe 
BOflOeMbI H 32 BHyrpHBHflOBblX TaKCOHa (19 BHflOB) paiBHBaiOTCH B HOflBHHCHbIX BOflaX 
(cm. Ta6jiHuy). 

y 12 BHflOB, flJIH KOTOpbIX H3BeCTCH HHflCKC Canpo6HOCTH, OH H3MCHJieTCH B npefle- 
jiax ot 1 flo 3, npn 3tom y 6onbuiHHCTBa (8 bhaob) oh Kone6jieTca b npeflenax 2, hto yxa- 
3biBaeT Ha npnyponeHHOCTb 3thx bhaob k p-Me3ocanpo6HbiM ycJioBHXM boaocmob 
(cm. Ta6jiHuy). 

no OTHOUieHHK) K COflepXfaHHK) XJlOpHflOB B BOfle BblHBJieHO 1 5 TaKCOHOB BHyrpHBH- 
flOBoro panra (9 bhaob) hhahk3topob. BonbuiHHCTBo bhaob npeflCTaBJieHbi rajio<J)o6a- 
MH - 10 BHyTpHBHflOBbIX TaKCOHOB (5 HHflOB). 

OTHomeHHe k pH cpeflbi H3BecTHO aim 8 bhaob, 6 H3 KOTopbix hbjijuotch HHflHtJxJie- 
peHTaMH (cm. Ta6nHuy). 

JJflx 29 BHyrpHBHflOBbix TaKCOHOB (27 BHflOB) BbiHBJieHO reorpa(J)HHecKoe pac- 

npOCTpaHeHHe; 1 1 BHyTpHBHflOBblX TaKCOHOB (9 BHflOB) - KOCMOnOJIHTbl (cm. Ta6- 

jiHiiy). 

ripHBefleHHbie b Ta6nHue OKOJiorHHecKHe flaHHbie noKa3biBaioT, hto Ha TeppHTopHH 
r. Mockbm h Mockobckoh o6ji. npeflCTaBHTejiH poaa Trachelomonas npeflnoHHTaiOT 
BOflOeMbI CO CTOHHe-TeKyHHMH BOflaMH, HH3K0H CTeneHbK) MHHepajH13aUHH, pH, 6jSH3- 
koh k HeftTpajibHOH, h npnypoHeHbi k npnfloHHbiM h BepxHHM cjiohm tojiihh boah. Cpe- 
flH HanfleHHbix npeflCTaBHTejieH npeo6naflaioT KOCMonojiHTbi. 
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SUMMARY 

40 species of the genus Trachelomonas Ehr. were recorded in the waterbodies of Moscow and 
the Moscow Region. 7 species are new to the Moscow Region and 6 to Moscow. The ecological analy¬ 
sis of Trachelomonas showed that in the area under study its species prefer stagnant-flowing waters 
with low degree of mineralization and pH close to neutral. They occur at the bottom and in upper layers 
of water. 
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ROSA CARYOPHYLLACEA ( ROSACEAE ) B CPEHHEH POCCHH 

A. A. ARTAMONOV. ROSA CARYOPHYLLACEA (ROSACEAE ) IN THE MIDDLE RUSSIA 

BcepoccHMCKMfi Hay4H0-MCCjiefl0BaTejibCKMH m npoeKTHO-TexHOJiorHMecKMM MHCTHTyr panca 
398037 , JIoneuK, EoeBoo npoe3.ii, 26 
nocTynn.ua 19 . 05.2003 

OKOHMaiejibHbiH BapHam nojiyneH 09 . 02.2005 

Coo6maeTc» o MecTOHaxowfleHHHX R. caryophyllacea b CpejHefi Pocchh. Jinx JlnneuKoii h Ty.ib- 
ckoh o6,iacTefi yKaabiBaeicx BnepBbie. PaccMaipHBawrcH HCKOTopbie MopiJioJiorHHecKHe oco6eHHOCTH Bnaa. 

Kji to h e b i,ie cjioBa: Rosa caryophyllacea, MCCTOHaxo>KzieHHJt, MopiJiojiorHHecKHe npHBHaKH, Eejiro- 
poflCKax, BopOHexccKax, JInneuKaa h TyjibCKax o6jiacTH. 

Rosa caryophyllacea Bess. onncaHa c TeppHTopHH YKpaHHbi, H3 OKpecTHOCTefi 
r. KpeMeHua (Besser. 1815 : 18). B 3anaflHofi EBpone R. caryophyllacea BCTpenaeTCH 
b K)*hoh nacTH nojibiiiH, h HexHH, Cjiob3khh, BeHrpHH h Ha EajiKHHCKOM n-OBe (Ey3y- 
HOBa, 2001a). J. Klastersky (1968) npHBOAHT ero TaioKe aim Hrajinn, Abctphh h PyMbi- 
hhh. Ha TeppHTopHH Boctohhoh EBponbi R. caryophyllacea OTMeneHa b HeHTpajibHOM, 
3anaAHOM, Boctohhom h KpbiMCKOM pernonax. B npe^ejiax IJeHTpajibHoro peraoHa 
BcrpenaeTCH b BepxHe-^HenpoBCKOM h Ha lore BojDKCKO-floHCKoro (Juiophcthhcckhx 
pafioHOB (Ey3yHOBa, 20016). BocTOHHan rpaHHiia apeajia bha 3 npoxoAHT no TeppHTo¬ 
pHH Poctobckoh o6ji. 2 H30JiHpoB3HHbix MecTOHaxoxmeHHH o6Hapy>KeHbi Ha ioro-3ana- 
Ae KajiMbiKHH h b pafioHe KaBKa3CKHx MwHepajibHbix boa (Ey3yHOBa, 20016). Bha yxa- 
3biBajicH jxnx ApMeHHH (^IpouieHKO, 1945). 

HecOMHeHHO, apeaji R. caryophyllacea Tpe6yeT AaJibHefiiuero H3yneHHH. B pa6oTe 
A. JIoHaneBCKoro (1910 : 27) hmciotch yKa3aHH« Ha omn6oHHbie onpeAejieHHH mnnoB- 
hhkob HeKOTopbiMH aBTopaMH (xax «. R. caryophyllacea»). Ha HeBepHbie AHarH03bi hhab 
y H. Christ (1873) h L. Keller (1931) yKa3biBaeT B. T. XpxcaHOBCbKnfi (1954 : 191). Pha 
aBTopoB (OeAneHKO, OjiepoB, 1909; Szafer, 1935; ICbennyK, 1941, h ap ) OTMenaiOT 
y R. caryophyllacea Ha no6erax 2 —3-ro nopflAKOB HrnoBHAHbie miinnKn h 2Kene3HCTbie 
meTHHKH, hto xapaicrepHO xuin R. zalana Wiesb. O. M. JlyOoBHK (1989) CMeuiHBajia R. ca¬ 
ryophyllacea c R. squarrosa (Rau) Boreau. PacnpocTpaHeHHe BHAa b cpeAHeft nojioce 
EBponeHCKofi Pocchh mbao H3yneHo. C. B. ToAHUbiH (1963) h H. C. KaMbiineB (1978) 
npHBOAHAH ero aah BopoHeaccKoft h Kypcxofi oOaacTefi. OAHano b pe3ynbTaTe Henpa- 
BHJibHoro OHpeAeneHHB MaTepnaaoB 3a R. caryophyllacea npHHHMajicn R.jundzilUi Bess. 
/)v6obhk (1989) yKa3biBana R. caryophyllacea a Jin Pocchh Ha Hire CpeAHepyccicoft B03- 
BbiineHHOCTH (KOHKpeTHbie MecTOHaxoACACHHH BHAa b ee pa6oTe He coo6maiOTCH). 

Ha ocHOBe HMeiomHxcji rep6apHbix c6opoB h jihhhmx h3xoaok npHBOAHM AOCTOBep- 
Hbie MecTOHaxoxcAeHHH R. caryophyllacea Ha TeppHTopHH CpeAHefi Pocchh (cm. pncy- 
hok). B TeKCTe asiotch ccbinKH Ha Tep6apHH EoTaHHHecKoro HHCTHTyTa hm. B. JI. Ko- 
MapoBa PAH (LE), HHCTHTyTa 6ot3hhkh hm. H. T. XoaoAHoro HAH YKpaHHbi (KW), 
3anoBeAHHKa «rajiHHbH ropa» (VU). 


MecTOHaxojKAeHHH Rosa caryophyllacea b CpeAHefi Pocchh 

EejiropoACKaao6n.: KoponaHCKHfi p-H, c. HenaeBO, Ha MenoBbix ciciiOHax, 
25 VIII 1965, O. ,fl(y6oBHK (KW); [PoBeHbCKHfi p-H] nrr PoBeHbKH, Ha 3aAepHOB3HHOM 
Meny, 7 IX 1965, O. fly6oBHK (KW). 
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MecTOHaxo>KflenHH R. caryophvllacea b CpeaHefi Pocchh. 


BopoHe>KCKaH o6n.: PoccomaHcxHH p-H, 
c. J]|epe30BKa [b HacToamee BpeMa BepxHeMa- 
MOHCKHH p-H], Ha MeJIOBblX o6Ha>xeHHax b necy, 

3 IX 1965, Cmojiko (KW). 

/Ipyrofi o6pa3eu H3 BopoHejxcKofi o6ji. (0Kp. Ka- 
jiana Toro ace p-Ha, 6hh3 6biBinero Konxo3a «ABaH- 
rapa»), ypoHHme 3axaaan, ioro-BOCT. ckjioh Bbi- 
coKoro MenoBoro 6yrpa, 4 VI 1958, C. rojnmbiH 
(LE, VU), OTHeceHHbiii k R. caryophyllacea, npn- 
Ha^nexcHT, no HauieMy mhchhio, k R.jundzil- 
lii Bess. 

JlnneuKaa o6n.: JleOejumcKHH p-H, 2 km 
H a ceBepo-3anaa ot c. Ochhobo, ycTbe Jiora Henn- 
me, npaBo6epe»(Hoe npHcmiOHOBoe nnaro, ocTen- 
HeHHbiw nyr Ha MaaoMomHOM aepH03eMe c 6jih3- 
kmm 3ajieraHweM H3BeCTH»Ka, peaxo, 30 VI 1994, 

A. ApTaMOHOB (LE) (oTMeneHO 5 He6onbuiHx Be- 
reTHpyiomHX KycTHKOB Ha naomaan 1 m 2 , Maxcn- 
MajibHaa BbicoTa — 0.7 m, bha CTpaaaeT ot BeceH- 
Hero naaa, ho orpacTaeT 3a cneT KopHeBHuiHbix ompbicxoB); 1.2 km Ha ioro-3anaa ot 
aep. BhOhkobo, npaBo6epe>KHbiH pa3HOTpaBHO-3aaxoBbiH ckjioh aoaHHbi p. KpacHBaa 
Mena, ceB. 3xcno3HUHH, peaxo, 15 VI 2001, A. ApTaMOHOB (LE) (2 xycaa Ha paccToa- 
hhh 1 m Apyr ot apyra; MaxcHMaabHaa BbicoTa — 1.35 m; (JjeHoaorHHecxoe coctoh- 
Hiie — 3aBH3H 6oabiue, neM 6yTOHOB h ubctkob). Hobum bha ana Jlnneuxofi o6a. 

Tynbcxaa o6n.: E(J)peMOBCKHH p-H, OKoanija c. Xomhkobo, npaBo6epeacHbifi 
pa3HOTpaBHo-3JiaxoBbiH ckjioh aoj]HHbi p. KpacHBaa Mena, ceB.-3an. 3xcno3Hu,Ha, pea- 
xo, 16 VI 2001, A. ApTaMOHOB (LE ) (6 xycTOB Ha naomaaH 6 m 2 ; MaxcHMaabHaa Bbi¬ 
coTa — 1.35 m; (JieHoaorHHecKoe cocToaHHe — cepeaHHa uBeTeHHa); oxoamja 
aep. Boabinaa CyxoTHHxa, Ha xpaio aeconoaocbi ( Salix fragilis L ., Populus tremula L., 
Rhamnus cathartica L. h ap ), eaHHCTBeHHaa Haxoaxa, 18 VIII 2002, A. ApTaMOHOB 
(LE) (H = 2.1 m; (JieHoaorHHecKoe cocToaHiie — 3eaeHO-opaH)xeBbie naoabi). Tyab- 
ckoh o6a. BHa yxa3biBaeTca BnepBbie. 

C6opbi R. caryophyllacea H3 EenoBcxoro p-Ha Kypcxoii o6a. (roanubm, 1963; Ka- 
MbimeB, 1978) HaM Hen3BecTHbi. 

MoptJjoaorHHecxHe oco6chhocth R. caryophyllacea 

W. Besser(1822 : 19,68)yxa3biBaeT,HTOHepeiHKH(cTepacHH)aHCTbeB/?. caryophyl¬ 
lacea nacTo 6biBaiOT nyuiHCTbiMH. no. coo6meHHio PL IIlMaabray3eHa, «Oxoao Kne- 
Ba HaftaeHbi TOabKO (JiopMbi c nonra roabiMH ancTbHMH» (UlMaabray3eH, 1892 : 40). 

B. r. XpacaHOBCbKHH (1954) Bbiaenaa 4 pa3H0BHaH0CTH stoto BHaa, ho Toabxo 1 H3 
hhx roaoaHCTHaa (var. blockii Chrshan.nom.nud.). HccaeaOBaHHbie H. O. Ey3yHOBOH 
(2001a : 236) aBTeHTHHHbie o6pa3ijbi R. caryophyllacea hmciot ancTOHKH nan 6e3 
npocTbix BoaocxoB Ha hhjkhch noBepxHocra, nan H3peaKa c BoaocxaMH no cpeaHeii 
acnaxe ancTOHKOB; HHoraa BoaocKH OTcyTCTByiOT He Toabxo Ha ancTOHxax, ho h Ha pa- 
XHce ancTa. Besser (1822 : 20) OTMeraa, hto ancTOHKH naxHyT TB03aHKOH. Hauin cpea- 
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HepyccKHe pacTeHHH 3 toto Buna rououHcrabi, a 3anax ot uncTbeB mh H33Bajin 6bi cmo- 
JlHCTblM. 

OflHa H3 xapaKTepHbix ocoGchhoctcm R. caiyophyllacea — HauHHHe >Keue30K He 
TOJibKo Ha hhtkhch noBepxHocTH uhctohkob, ho h Ha BepxHefi (Besser, 1822; UlMaub- 
ray3eH, 1892; OeateHKO, <I>nepoB, 1909, h ap-)- y 3K3eMnjwpoB 3Toro BHaa H3 CpeaHeft 
Pocchh uhctohkh TaioKe 6ouee xceae3HCTbie CHH3y, ueM CBepxy. 

UlHnbi R. caryophyllacea Besser (1822 : 19—20) xapaKTepH3yeT tbkhm o6pa30M: 
«aculeis infra stipularibus et petiolorum recurvis, basi compressisi) («uiHnbi noa npn- 
jiHcmHKaMH h HepeuiKaMH 3arHyTbie Ha3aa, cacaTbie b ocHOBaHHH»). H. UlMaubray3eH 
(1895) yKa3biBaeT, hto iimnbi y BHaa ToacTbie h corHyrbie. IlocueayiomHe aBTopu 
(OeaneHKO, OuepoB, 1909; Szafer, 1935; ICbeimyK, 1941; XpucaHOBCbKHH, 1954; Kla¬ 
stersky, 1968; Jfy6oBHK, 1987; Adler, 1994) OTMenatoT y R. caryophyllacea 3 rinaa iuh- 
noB: 1) H3orHyTbie, 2) npuMbie h 3) HrnoBHaHbie timnnKH h meramm. HexoTopbie hc- 
CJieaoBaTenH (Klastersky, 1974; UImhtc, 1988; By3yHOBa, 1991; JfydoBHK, BbmaeB, 
1999) BbiaenHKJT b caMOCTOHTeubHbiH BHa R. zalana Wiesb. (R. caryophyllacea Bess. 
var. zalana (Wiesb.) J. B. Keller), KOTopbiii xapaKTepH3yeTca HaununeM mcjikhx nmo- 
BHaHbix LLinnnKOB h CTe6enbHaTbix xcejie30K Ha uBeTOHOCHbix BeTOHKax. CpeaHepyc- 
CKiie pacTeHHB hmckjt KpynHbie cepnoBwaHO MCKpiiBueHHbie mnnbi b cpeaHeir h Bepx- 
Hefi Mac thx cTe6na. B MecTax bctbuchhu (Ha roaHMHbix no6erax HHace iiphjihcthhkob) 
npHcyrcTByKJT napHbie eepnoBHaHbie uinnw. Hhxchhh MacTb CTe6jia HMeeT MauoHHcneH- 
Hbie, yMeHbuieHHbie uiHnbi nepexoaHoro rana ot npHMbix k H3orHyrbiM. TypHOHbi hcbo- 
OpyaceHHbie HUH C eaHHHMHblMH HCKpHBneHHbIMH (nOMTH npHMbIMH) LLHinaMH He6oUb- 
uioro pa3Mepa. nuoaymne bctomkh uHiueHbi nruoBHaHbix uihiihkob h ihcthhok. 

ToubKO I. Klastersky (1968) yKa3biaaeT aun R. caryophyllacea nuoabi okouo 
10 mm an. Haum pacTeHHH H3 OKpecTHOCTeit aepeBeHb Bh6hkobo h Eoubmau CyxoraH- 
xa (18 VIII 2002) HMeun cueayromne noKasaTeuw: anmia nuoaoB — 12—25 (18.5) mm, 
LUHpHHa — 9—15 (11.7) mm, anHHa itnoaoHOXteK — 3—25 (17.5) mm, kouhhcctbo nuo- 
aoB b mHTKe — 1—4 (1.5) (cm. Ta6uHuy). 

W. Besser (1822 : 19) OTMenaeT y R. caryophyllacea ruaaKHe nuoaoHoacKH. Hexo- 
Topbie aBTopbi (UlMaubray3eH, 1892; KbennyK, 1941; XpacaHOBCbKHH, 1954) yxa3bi- 
BaioT, hto nuoaoHoacKH y R. caryophyllacea 6biBaioT HHoraa c peaKHMH aceue3HCTbi- 
mh meTHHKaMH. y pacTeHHH H3 OKpecTHOCTeit aepeBeHb Bh6hkobo h Boabuian Cyxo- 
thhkb (18 VIII 2002) nuoaoHoucKH (mhcuchhoctb Bbi6opKH n = 112) 6oubuieH Hacraio 
(83.04 %) ruaaKHe, a MeHbiuau hx Hacra (16.96 %) c HeMHornMH (1—10) aceue3HCTbiMH 
meTHHKaMH. flMeeTca b Bnay, hto Ha KaacaoM OTaeubHOM xycTe hm«otch nuoabi KaK 
c ruaaKHMH, TaK h aceue3HCTbiMH nuoaoHoacKaMH. )Keue3HCTbie meraHKH pacnouoaceHbi 


Mop<J)OMeTpnHecKHe noKa3aTeun R. caryophyllacea 


rioKa3aTejiM 

n 

min—max 

M ± m 

S 

V 

P 

JluHHa uenecTKa, mm 

78 

11-21 

15.81 ± 0.24 

2.13 

13.44 

1.52 

IIlMpuHa uenecTKa, mm 

78 

9-18 

12.72 ± 0.23 

2.00 

15.70 

1.78 

TUiHHa nuoua, mm 

112 

12-25 

18.49 ± 0.21 

2.23 

12.08 

1.14 

IllHpiiHa ruiona. mm 

112 

9-15 

11.69 ± 0.09 

0.95 

8.08 

0.76 

TOlHHa rUlOUOHOIKKH, MM 

112 

3-25 

7.52 ± 0.33 

3.54 

47.04 

4.45 

4HCJIO n.TOUOB B IUHTKC, 1HT. 

140 

1-4 

1.47 ± 0.60 

0.70 

47.84 

4.04 

Hnc.no >Kejie3HCTbix uicthhok Ha rmoue, hit. 

18 

1-20 

4.78 ± 1.08 

4.57 

95.66 

22.55 

Hhcjio >KeJie3HCTbix lucthhok Ha ruionoHOx- 
xe, HIT. 

19 

1-10 

3.58 ± 0.49 

2.12 

59.14 

13.57 


FIpHMCMaHHe: min—max — MMHMMaabHoe m MaxcHMaabHoe 3Ha4eHwi; M ± m — cpeaww h oimiSxa cpenHen; 
S — CTaiuapTHOe OTKJiOHeHHe; V — KoacJxpmmeHT BapwamiH, %; p — TOMHOCTb onbiTa, %. 
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npeHMymecTBeHHO b BepxHefi nacra iiaoaohotkkh. KpoMe Toro, ohh BcrpeManji cn u 
b ocHOBaHHH nAOAa (cm. Ta6jiHuy). Kax npaBHJio, >Kejie3HCT0CTt Ha6jiK)flaeTCH h y mm- 
Aohoackh, h y iuiofla. Ho b AByx cAynaax 6biah toabko »ejie3HCTue iiaoaohojkkh, a b oa- 
hom — toabko )KeAe3HCTOe ocHOBaHHe nAOAa (n = 19). PeAKHe >KeAe3HCTBie meraHKH 
Ha nnoAax R. caryophyllacea OTMenaA h H. IllMaAi»ray3eH (1892 : 14). 

ripoTHBopeHHBM yKa3aHHH o noAO*eHHH HauieAHCTHHKOB npH nAOAax R. caryo¬ 
phyllacea. Oahh aBTopw (OeAHeHKO, OAepoB, 1909; Szafer, 1935; Klastersky, 1968; Ey- 
3yHOBa, 1991; Adler, 1994) nHiuyr, hto ohh bhh3 oTorHyrtie, Apyrne — pacKpuTtie 
(Besser, 1822), oTCToamwe (IIlMaABray3eH, 1895), npaMOCTOAHHe h OTTomjpeHHue 
(K>3ennyK, 1941), uinpoKO paccTaBAeHBi b ctopohu (Xp»<aHOBCBKHH, 1954). R. Kel¬ 
ler (1931) yKa3MBaeT, hto ohh bhh3 OTOrHyrue hah iiohth npaMOCTOAHHe. CorAacHo 
B. T. Xp*aHOBCKOMy (1958 : 287), nameAHCTHKH R. caryophyllacea «bo BTOpon noAO- 
BHHe hkdha HanpaBAeHBi bhh3, ho no3AHee, b KOHue aBrycTa—ceHT»6pe, npnnoAHHMa- 
lOTCA KBepXy H AOCTHraiOT r0pH30HTaABH0r0 nOAO*eHHA». Ho HaiUHM Ha6AK)AeHHAM 
18 VIII 2002 r., nameAHCTHKH R. caryophyllacea H3 oKpecraocTeH AepeBeHB EhOhkobo 
h EoAbiuaa CyxoTHHKa 6biah opneHTHpoBaHBi CAeAyromHM o6pa30M: HeMHoro npnnoA- 
HHTBI BBepx (1.37 %), r0pH30HTaABH0 (7.35 %), BHH3 (27.01 %). OCTaABHiie HaUieAHCTH- 
kh (67.27 %) ya<e OTcyrcTBOBaAH (onaAH). YHHTBiBaAOCB noAoaceHHe Kaamoro nameAH- 
cmKa (n= 209) Ha otacabhom nAOAe (n= 117). IIaoabi 6blah eme He3peABie, 3eAe- 
HO-opaHA<eBBie. 

W. Besser (1822 : 20, 68) OTMenaA y R. caryophyllacea pecHHTHaTOCTB AenecTKOB. 
3tot npH3HaK y cpeAHepyccKHX pacTeHHH AencTBHTeABHo Ha6AK>AaeTca. Pa3MepBi Ae- 
necTKOB y pacTeHHH H3 OKpecTHOCTen Aep. Eh6hkobo h c. Xomhkobo (15 VI 2001) CAe- 
Ayromne: AAHHa — 11 — 21 (15.8) mm, MaKCHMaABHaa uinpHHa — 9 — 18 (12l7)mm 
(cm. taOAHuy). 
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SUMMARY 

The records of Rosa caryophyllacea are reported from the Belgorod, Voronezh, Lipetsk and Tula 
Regions. Some morphological characters of the species are discussed. 
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MeTOjtaMH MHoroMepHoro aHajtH3a jtaHHbix npoBe.teHo cpaBHeHtte (jjopMbi h pa3MepoB jiHCTbeB Alnus 
incana s. str., A. glutinosa, A. barbata h A. kolaensis npn noMOmn xJtacCHwecxoil h reoMerpHwecKoit Moptjjo- 
MeTpttH. YcTaHOBJteHO, hto A. kolaensis He citejiyer paccMarpHBaTb KaK TaxcoH, o6oco6jieHHbiit ot A. inca¬ 
na, a A. barbata npejidaBjidCT co6ofi TaxcoH BH.toBoro paHra, HanGonee 6 jih3XHh x A. glutinosa. Jinx onH- 
caHHa tjjopMbi jtHCTa MeTO.taMH reoMerpHuecxoit MOp<()OMerpHH 6ojibiue Bcero nojtxojtHT pa3MCTxa Ha ocho- 
Be xoHiteBbtx Tonex jxhjiox BToporo nopa.txa. 

KtiioseBbie cjtOBa: Betulaceae, Alnus, KJtaccHHecxaa h reOMeTpnHecxaa MoptJtOMeTpua, CHde- 
MaTHxa. 

Po.n Alnus Mill. BKJito i iaeT 30—40 bhaob, pacnpocrpaHeHHbix b yMepeHHbix uiHpo- 
Tax CeBepHoro noJiyutapHH (KoMapoB, 1936; ^aBH^OB, 1972; Furlow, 1979; U,BejieB, 
2004). HeKOTopbie BH/ibi 3axo/iflT TaioKe b lOaotyio AMepHKy, a b A3hh aoxoaht /jo BeH- 
rajiHH h CeBepHoro BbeTHaMa, ho BcrpeMatOTCH TaM TOJibKO b ropax. Ha ceBepe oxaejib- 
Hbie BHflbi floxo/yrr flo necoTyH,apbi h TyHapbt, a b ropax no/iHHMatOTCH /jo cy6aJibiiHH- 
CKOro noHca. EojibiiiHHCTBOM cucTeMaTHKOB (HepenaHOB, 1955; U,BejieB, 2002) poa 
Alnus pa3/icji5teTCH Ha HecKOJibKO cckuhh, cpe/jH KOTopbix cnc/tyeT Ha3Batb ceKUHto Al- 
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nobetula Koch (Macro BbiaeaaeTca b OTaenbHbiii poa Dushekia Opiz), ceKirnK) Alims, 
k KOTopoft npHHaflJieacHT, HanpHMep, ojibxa miefiKaa — Alnus glutinosa (L.) Gaertn., h 
ceKUHKD Proskeimostemon Czer., Koropaa pacnpocTpaHeHa npeHMymecTBeHHO b EBpo- 
ne h BKjnoHaeT onbxy cepyto — A. incana (L.) Moench. Caeayer OTMeraTb, oaHaico, 
hto aaHHbie aHanH3a nocneaoBaTeiibHocTeH /JHK (Navarro et al., 2003) He nojiHOCTbro 
comacyiOTca c yKa3aHHoii chctcmoh. 

Alnus incana — caMbift pacnpocTpaHeHHbifl Bna ojibXH EBpa3HH. IUHpoKO H3Be- 
CTeH ee noaHMop<j>H3M, npnneM cymecTByior (JiopMbi, KOTopbie nacTO CMHTaiOT OTaenb- 
HbiMH BH/jaMH, HanpHMep Alnus kolaensis Orlova (OpjioBa, 1954), npoH3pacTaiomas 
Ha ioro-BOCTOKe OeHHOCKaHanH, b EIopBerHH, Ha KojibCKOM n-OBe h KapejibcxoM 6epe- 
ry Eenoro Mopa. CncreMaTHKH no-pa3HOMy onemiBaiOT craTyc kojibckoh ojibxh. Tax, 
H. H. OpnoBa (1954), M. JT. PaMeHCKaa h B. H. AHapeeBa (1982) CMHTaroT ee OTaeab- 
HbiM BHflOM; A. K. Ckbopuob (1959) h O. Nilsson (2000) — noaBHaoM A. incana', mho- 
rne aBTOpbi (Walters, 1993; Cokojiob, Ohjihh, 1996) BOBce He BbiaeaaiOT 3tott3kcoh; a 
H. H. U,BejieB (2002, 2004) npeanoaaraeT ee rnOpnaHoe nponcxojKaeHHe ot cKpemnBa- 
HHH OJlbXH cepoil H KJieHKOH, XOTfl B 3TOM CJlyMae HeaCHbl ee B3aHMOOTHOUieHHfl C aaBHO 
onncaHHbiM rn6pHaoM A. X pubescens Tausch. Co CBoen CTopoHbi, O. Nilsson (2000) 
paccMarpnBaeT A. X pubescens h A. kolaensis xaic OTflenbHbie (JiopMbi. /Jeno ocnojKHaer- 
ca tcm, mto b HacToamee BpeMa Ha 6ojibiuen nacTH apeana onbxn KOJibCKon He BCTpena- 
eTca oriHH H3 npeanoaaraeMbix «poaHTeneH» — A. glutinosa. HaKOHen, E. B. EaHaeB 
h M. A. IlIeMOepr (2000) CMHTaiOT, mto HeKOTopbie 3K3eMnaapbi ch6hpckoh A. hirsuta 
(Spach) Turcz. ex Rupr. HeoTJiHMHMbi or A. kolaensis. EIoao6Hbie <j>opMbi CBOilcTBeHHbi 
h A. glutinosa, HanpHMep, npoH3pacTafomaa na KaBKa3e onbxa OopoaaTaa (A. barbata 
C. A. Mey.), TaKCOHOMHMecKHil ciaTyc KOTOpoil pace MaTpHBaioT ot noaBHaa no BHaa 
(EtepenaHOB, 1995). OcHOBHbie otjihmhh sthx tJ)opM OJlbXH yKa3aHbi b Ta6n. 1, cocraB- 
jieHHOH Ha ocHOBe JiHTepaTypHbix aaHHbix. 

K CO)KaJieHHHD, nOflpo6HbIH TaKCOHOMHMeCKHH aHariH3 BbimeHa3BaHHblX (J)OpM flO 
chx nop He npoBOflHJica. J\nn Taxoro aHanH3a mohcho HcnoJib30BaTb aartHbie KapHOJiorn- 
HecKHe h KJiaccHMecKOH MOp(J)OMeTpHH (EaHaeB, UleMOepr, 2000), aHanH3 nocneaoBa- 
TejibHOCTeil JJHK (King et al., 1998; Navarro et al., 2003), a Taicare aocraTOMHO hobwh 
MeTOfl, noflBHBUJHHCH b 1990-x roaax — reOMeTpHMeCKyio MoptJjOMerpHHD (ElaBJiHHOB, 
MHKeuiHHa, 2002), KOTopbiH xopomo 3apeKOMeHaoBaji ce6a npn H3yMeriHH TaKCOHOMH- 
necKoro pa3Hoo6pa3HH cnoacHbix rpynn, BiunOHaiomHx TaKCOHbi rnOpnaHoro nponc- 
xoacaeHHJi (Jensen et al., 2002; Shipunov, Bateman, 2005). 

cpaBHeHHH pa3JiHMHbix bhaob OJlbXH E. B. EaHaeB h M. A. UleMOepr (2000) 
npHMeHHJlH MeTOflbl KJiaccHMecKOH MOp(J)OMeTpHH, npHMCM H3 17 HCCJieaOBaHHblX xa- 
paKTepncTHK 11 HBJiHJiHCb xapaKTepHCTHKaMH jihctoboh njiacTHHKH, KOTopbie, no MHe- 
HHK) BBTOpOB, HMeiOT 6oJlblIIOe TaKCOHOMHMeCKOe 3HaMeHHe. B 3TOH CBH3H MbI nOCTa- 
bhjth 3aflany npoBecra Mop<j>oaorHMecKHH aHajiH3 npH3H3KOB jincTbeB bhaob ojibxn 
EBponeflcKOH Pocchh ana toto, mto6u oueHHTb Mop<j>onorHHecKoe pa3HOo6pa3He h 
B03MO»Hbie TaKCOHOMHMecKHe oTHOiueHHfl, a Taioxe cpaBHHTb pe3yabTaTbi, nojiyneH- 
Hbie Me roaaMH KaaccuMecKoil h reoMeTpHMecKofi MopcjjOMeTpHH. 


MaTepna.ibi h MeToau 

C6op MaTepnaaa npoBoanaH b 2002—2004 rr. b YaoMeabCKOM h BbiuiHeBoaon- 
kom panoHax TBepcKoflo6a. Ha OnocraHUHH MoaaHHo; b JToyxcKOM p-He pecny6an- 
kh Kapenna; Ha CoaoBeiiKHX ocrpoBax Eeaoro Mopa; b 3anaaHOM 3aKaBKa3be (pafl- 
oh EoJibinoro Comh); 6oT3HHMecKHx caaax Mockbm h JIoHaoHa. KpoMe toto, H3yMeHbi 
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TAEJ1HUA 1 

OcHOBHbie MOp(|)O^OrMHCCKMC npH3H3KH BHflOB H (j)OpM OJ1 bXH, ynoMHHaeMbix B CTaTbe 
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TABJIM U.A 1 ( npodonoKenue) 
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rep6apHbie kojijickiihh Mockobckoto rocy/japcTBeHHoro yHHBepcHTeTa hm. M. B. JTo- 
MOHOCOBa (MTY) (MW), rep6apHH TjiaBHoro EoTaHHHecKOro caaa hm. H. B. LJhiih- 
Ha (rBC) PAH (MHA) h EoTaHHHecKOro HH-Ta hm. B. JI. KoMapoBa (EHH) PAH (LE). 
Bcero 6biJio HccjieaoBaHO 785 o6pa3uoB H3 171 MecTOo6HTaHH«. H3MepeHHH c Ka»c- 
floro pacTeHHH BbiGnpajica HanGo^biunfi jihct jihctoboh cepnn yjyiHHeHHoro no6era Te- 
Kymero ro/ja. BbiJiH cjieJiaHbi npoMepbi: jjjiHHbi h mnpHHbi jihctoboh njiacTHHKH, pac- 
CTOHHHH OT ee OCHOBaHHB flO noJlOHCCHHS HaH^OJlbluefl UlHpHHbl, KOJIHHeCTBa JKHJIOK 
nepBoro nopjiflKa c jieBOH CTopoHbi JiHCTa, pa3Mepa HaH6ojibiuero 3y6ua nepBOro nopa/j- 
Ka (pnc. 1), a TaioKe onymeHHe JiHCTa h no6era no 3-6aJiJibHOH uiKajie. H3o6pa»eHHfl 
Bcex H3MepeHHbIX JTHCTbeB (HJ1H TOJlbKO HX KOHTypbl C OTMeTKaMH MeCT BbIXOfla hchjiok) 
6biJin nepeBeaeHbi b uhcJjpoboh bha npn noMomn njiamueTHoro cxaHepa (pa3peiueHHe 
200 dpi, MacuiTa6 100%) h coxpaHeHbi b (Jjaiuiax rpa<j)HHeCKHX (JjopMaTOB PCX hjih 
PNG (flJlfl OTCKaHHpOBaHHblX KOHTypOB) HJIH JPEG (flJlfl OTCKaHHpOBaHHbIX JIHCTbeB). 

/Jjlfl XapaKTepHCTHKH 4>OpMbI JiHCTa MbI HCn0Jlb30BaJlH nOflXOfl, CBH3aHHbIH c pac- 
CTaHOBKoii Tax Ha3biBaeMbix mctok («landmarks», naBJiHHOB, MHKeuiHHa, 2002; Adams 
et al., 2003). Bbi6op cooTBeTCTByioiHHX tohck OKa3ajic?i HenpocTofl 3aflaHeR, nocKOJibKy 
JIHCTbH reOMeTpHHeCKH flOBOJlbHO OaHOpOflHbl H JIHLUb BepxyiUKa H OCHOBaHHe JiHCTa xo- 
pouio nojixoflaT Ha poab mctok. 3 mctok, kohchho, coBepmeHHO HeflocTaTOHHO, h jijui 
paccTaHOBKH 6oJibiuero HHCJia mctok mw npHMeHHJiH ^Bapa3JiHHHbix noaxofla. Bo-nep- 
BblX, MbI CTaBHJIH 8 MCTOK B TOHKaX HaH6oJlbIUCH KpHBH3HbI KOHTypa JiHCTa, CHHTBH 
OCHOBaHHe h BepxyuiKy (pnc. 1). Mctkh, nojiyneHHbie TaKHM o6pa30M, xopoiuo xapaK- 
TepH3yiOT tJiopMy JiHCTa, ojiHaKO Hejib3fl yTBepacziaTb c yBepeHHOCTbio, hto ohh tomojio- 
THHHbl flJia pa3HblX JIHCTbeB; pCHb MO/KeT HflTH JIHIIIb O «reOMCTpHHeCKOH TOMOJ10THH» 



Phc. 1. OcHOBHbie MoptjjOJTorHqecKHe imiepeHHi! h npaBH.na paccTaHOBKH mctok (8 tohck). 

A — juiHHa .iHCTa, B — miipHHa JiHCTa. C — paccTOAHne or nepenjica ao HaHGo-ibuieH mnpHHbi JiHCTa, D — juiHHa 3y6ua 

nepBoro nopaAKa. 
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(IlaBJiHHOB, MnKeuiHHa, 2002). .ZJpyron noflxofl coctohji b paccTaHOBKe 12 mctok: 11 a 
nepeceneHHHX nepBbix 5 nap (c4HTaa ot ocHOBaHHa JincTa) achaok nepBoro nopaAKa 
c KOHTypoM AHCTa, aTaKace y ocHOBaHHa n BepxymKH nncTa. Taxon hoaxoa k onncaHHio 
(JiopMbi AHCTa BnepBbie npeAAoaceH R. Jensen c coaBTopaMH (2002), OAHaKo, HacKOAbKO 
HaM H3BecTHO, eme hh pa3y He HcnoAb30BaAca. 12 mctok TaK»e HenAOxo xapaKTepn3y- 
H)T (J)opMy AHCTa, ho ecAH ahct HMeeT 6oAbme 5 nap jkhjiok, to BepxHaa noAOBHHa AHCTa 
OKa3biBaeTca «cbo6oahoh» ot mctok, hto CHiDKaeT TOHHoeTb onncaHHa ijiopMbi. TaKHM 
o6pa30M, o6a MeTOAa paccTaHOBKH mctok hmciot cboh npeHMymecTBa h HCAOCTaTKH. 

KoopAHHaTbi ToneK chhm3ah c H3o6pa»eHHH h 3anncbiBaAH b (J>aHA AaHHbix npu no- 
moihh 3KpaHHoro AHTHTaH3epa tpsDig (Rohlf, 2004a). HcxoAHbie KoopAHHaTbi 3K3eMn- 
AapOB HOpMHpOBBAH OTHOCHTeAbHO TaK Ha3bIBaeMOH 3TaAOHHOH (yCpeAHCHHOH, HAH 
KOHceHCyCHofi) KOHcJiHrypanHH npn noMomn npoKpycTOBa HaAoaceHHa. KoopAHHaTbi 
3T3A0HH0H KOHtJlHrypauHH, a TaiOKe 3HaneHHa rAaBHbIX, OTHOCHTeAbHbIX H HaCTHbIX 
TpaHciJiopMauHH, xapaicrepH3yiomHe Mepy otahhha o6pa3ua ot sTanoHa, BbiHHcnsnn npn 
noMomH nporpaMMbi tpsRelw (Rohlf, 2004b). PeAaKTHpoBaHHe h KOHBepTHpoBaHHe 
(JiaiiAOB AaHHbix npoH3BOAHAH npn noMomn BcnoMOraTeAbHOH nporpaMMbi tpsUtil 
(Rohlf, 2004c). 

JXna aHaAH3a AaHHbix KAaccnnecKOH MopiJiOMeTpHH, a TaioKe AAa o6pa6oTKH bmxoa- 
Hbix Aan.Hbix nporpaMMbi tpsRelw mbi npnMeHAAH MHoroMepHbie CTarHCTHHecKHe mcto- 
Abl, TBKHe KaK aHBAH3 rAaBHbIX KOMnOHeHT, KAaCTepHblH H AHCKpHMHHaHTHblH SHEA 113. 
IToCAeAHHH BHA aHaAH3a HCnOAb30BaACa HBMH AAa CpaBHeHHa pa3AHHHbIX KAaCCHtJlHKa- 
UHH HCXOAHbIX (J)OpM. JljlJl STOTO BblHHCAAAHCb TaK Ha3bIBaeMbie «OIUh6kH KAaCCH(J)HKa- 
uhh» (misclassification errors), KOTopbie aBAaioTca Mepon HecooTBeTCTBna Me)KAy 3apa- 
Hee 3aAaHHOH KnaccHiJiHKauHeH h pacnpeAeAeHHeM tJiopM no rpynnaM, noAyneHHbiM 
b pe3yAbTaTe aHaAH3a AaHHbix., JXjix Bcex CTaTHCTHHecKHX pacneroB HcnoAb30BaAacb 
KOMnbKrrepHaa cTaTHCTHHecxaa cpeAa R (R Development..., 2004). 

flocKOAbKy Hac npenMymecTBeHHO HHTepecoBann B3anMOOTHOHieHHa 2 othoch- 
TeAbHO AaAeKHX APyr ot Apyra (JiopM — A. kolaensis h A. barbata, neM c 6 ah3khmh bh- 
AaMH, Bee o6pa3Ubi 6 mah pa3AeAeHbi Ha 2 nepecexaiomHeca rpynnbi, b KaacAOH H3 koto- 
pbix Bee nepeHHcneHHbie 3Tanbi aHaAH3a npoH3BOAHAHCb He3aBHCHMo. B cocTaB nepBofi 
rpynnbi boiuah npnpoAHbie h repbapHbie o6pa3Ubi A. incana (TOJibKO H3 ueHTpaAbHoil 
h ceBepHOH Pocchh), [A. incana var. argentata Norrl. (= A. argentata (Norrl.)) Tzvel.], 
[A. X pubescens\, A. kolaensis (= A. incana subsp. kolaensis (Orlova) A. Love et D. Lo¬ 
ve, = A. incana var. virescens Wahlenb.), A. glutinosa (TOAbKO H3 uempanbHOH h ceBep¬ 
HOH Pocchh), [A. viridis (Chaix) DC.] h [A. cordata Loisel.]. Bham, Ha3BaHiia KOTopbix 
3aKAK)HeHbI B KBAApaTHbie CKObKH, He BOIUAH B aHBAH3 C HCHOAb30BaHHCM 12 MCTOK. 
IlocAeAHHe 2 BHAa (oTHOcainneca k cckuhh Alnobetula) 6mah B3aTbi b KanecTBe «aKop- 
HblX T04eK», KOTopbie n03BOAaiOT OneHHTb TaKCOHOMHHeCKOe 3Ha4eHHe B03MOACHblX 
pa3AH4HH. B C0CT3B BTopofl rpynnbi boiuah npnpoAHbie h repbapHbie o6pa3Ubi A. inca¬ 
na (TOAbKO H3 ueHTpaAbHOH h iojkhoh Pocchh), A. barbata C. A. Mey., A. glutinosa 
(TOAbKO h 3 ueHTpaAbHOH h kdkhoh Pocchh), [A. X pubescerts ], [A. viridis ] h [A. cordata ]. 


Pe3yAbTaTbi h oocyAvAeHne 

Alnus kolaensis h 6ah3khc bham 

AHaAH3 rAaBHbix KOMnOHeHT aaa AaHHbix kaacchhcckoh MopcJiOAOrHH nOKa3biBaeT 
BbicoKyio noAHMopi])HOCTb H3y4eHHbix rpynn OAbxn no npH3HBKaM AHCTa. BMecTe ctcm 
Ha rpaiJiHKe Aayx nepBbix KOMnOHeHT (pnc. 2) mo>kho yBHAeTb onpeAeAeHHyio CTpyKTy- 
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PCI 

Phc. 2. PacnpeaeJieHHe HccjieiiOBaHHMX pacTeHHH ((jjopMbi, Gjihskhc k A. kolaensis) wa njiocKOCTH nep- 
BOH (aScilHCCa) H BTOpOH (OpflHHaTa) maBHblX KOMnOHCHT JUIK UIKaJlHpOBaHHblX MOp4>0JlOrHqeCKHX 

JiaHHbIX. 

3ject h Ha pHC. 3 h 4 SykeaMn jiaiHHCKoro aji4>aBHTa o6o3HaneHa BHAOBa* npuHaanoKHOCTb odpaauoB: a — A . incana 
var. argenlala , c — A . cordata, g — A . glutinosa , i — A . incana , k — A . kolaensis, p — A . X pubescens, u — o6pa3Ubi 
A incana s. 1. m 3 npupoAHbix nony.iauHH CeBepHOH KapejiHH h CoJiOBeuKHX ocTpOBOB, v — A . viridis. 


py. IIpoKfle Bcero xopouio BbiflejunoTCH TpH «o 6 jiaKa», cooTBeTCTByioinne yl. glutinosa. 
A. viridis h (JiopMaM, 6jih3khm k A. incana. IIocjieflHjui rpynna He HMeeT hctkoh CTpyK- 
Typti, o6pa3uu H3 npHpoflHbix nonyjiHUHH KapejiHH 3HaHHTe^bHo nepeKpbiBaioTCH c 
rep 6 apHbiMH o6pa3uaMH A. kolaensis h o6pa3uaMH A. incana. rnGpu/ibi A. X pubescens 
TaK»e HaxoflHTCH BHyrpH 3Toro «o 6 jiaica». HeKOTopbie o6pa3Ubi A. kolaensis «npOHHKa- 
k)t» BHyrpb A. glutinosa. IlapaflOKcajibHO, hto BejiHKOJienHO OTJiHnaiomajicji no <J>opMe 
jincTbeB A. cordata He 3aHHMaeT o 6 oco 6 jieHHoro nojioaceHHH Ha rpacjmKe, a pacnojiara- 
erc« BHyrpH «o 6 jiaKa» A. glutinosa. 

Ha rpacJ)HKe nepBbix flByx KOMnoHeHT ajm aaHHbix reoMeTpnHecKOH MoptfjOMer- 
pHH no 8 MeTKaM mu bhahm 3 oneHb hctkhx «o6jiaKa» (pHC. 3). IlepBoe o6pa30BaHO 
A. glutinosa , BTopoe o6pa30BaHO <J>opMaMH, 6 jih3khmh k A. incana, a TpeTbe — o6pa3- 
uaMn A. cordata. BHyrpH BTOporo «o6;iaKa» Ha6jnoflaeTCH CHJibHoe nepeKpurne Beex 
(J)opM. MHorae o6pa3nu A. kolaensis 3aHHMaioT nepH<j>epHHHoe nonoa<eHne, b ochob- 
hom 6jiH>Ke k A. glutinosa. 3tot THn aHanH3a He npnBeji k BUfleneHHio OTflejibHoro «o6- 
JiaKa» ajih A. viridis. 

B aHanH3e aaHHbix reoMeTpnHecKOH MopcJ)OMeTpHn no 12 MeTKaM BTopon h TpeTHH 
KOMnoHeHTbi HMeKDT npH6nH3HTexibHo paBHbie BKJianbi, npHHeM Han 6 ojiee neTKoe pac- 
npeaejieHHe cJ)opM Ha 6 nioflaeTca Ha rpacJ)HKe nepBOH h TpeTben KOMnoHeHT (pnc. 4). Xo- 
poiuo 3 aMerHbi «o 6 jiaKa» asm A. glutinosa h (JjopM, 6jih3khx k A. incana. HeKOTopbie 06 - 
pa3Ubi H3 npnpoflHUX nonynauHH KapejiHH h A. kolaensis 3aHHMaioT nepntfjepnHecKoe 
nojio»ceHHe bo btopoh rpynne, a b HeKOTopux cjiynaax aa»e nonaflaior BHyrpb rpynnu 
A. glutinosa. 
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Phc. 3. PacnpeaeneHHe HecneaoBaHHbix pacTeHHfi (<t>opMbi, 6jiH3KHe k A. incana) Ha iuiockocth nepBOfi 
(a6cuHcca) h BTopofi (opaHHaTa) rnaBHbix KOMnoHeHT ana nacTHbix ne<j>opMaiiHH (8 tohck). 



Phc. 4. PacnpeaeneHHe HecneaoBaHHbix pacreHHH (<J>opMM, 6jni3KHe k A. incana ) Ha iuiockocth nepBofi 
(a6cuHcca) h rpeTbefi (opaHHaTa) raaBHbix komiiohcht ana Hacimix ae^opMauHH (12 tohck). 
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TAEJ1HUA 2 

10iaccH({>HKauHOHHbie rnnoie3bi aah 4>opM, 6 ah3khx k A. kolaensis, 
h pe3yjibTaTbi AHCKpHMHHaHTHoro aHaAH3a, ocuoBanHoro Ha 3thx rHnote3ax 


fnnoTe3a 

CpeiiHHH npoueHT ouihSok 
K_iaCCHC]}HKaUUH 

reoMeTpMHecKafl 
MOp(})OMeTpHfl, % 

1 KiiaccunecKafl 
' MOp<t)OMeTpHfl, % 

Alnus kolaensis, A. incana s. str., A. incana var. argentata h 
4>opMbi H3 CeBepHoii KapeAHH — oraeAbHbie rpynnbi 

26.3 

48.8 

To ate, ho 4>opMbi H3 CeBepHoii KapeaHH npHHajuiexcaT 
k A. kolaensis 

22.4 

39.8 

To ate, ho 4>opMbi H3 CeBepHOH KapeAHH npHHamieataT 

K A. incana s. str. 

20.5 

47.6 

Bee nepeHHCAemibie (}>opMbi npHHanAexcaT k oahoh rpynne 

3.7 

31.1 


JSjist cpaBHeHHH KJiaccH(J)HKauHH 6 hjih Bbi 6 paHbi neTbipe THnoTe 3 bi (Ta 6 ji. 2), koto- 
pbie OTpa>KaK)T pa3AHHHbie noflxoflbi k TaKCOHOMHHecKOH npHHaflj]e»HOCTH o6pa3ijOB 
H3 CeBepHOH KapenHH h k caMocTOjrrejibHocTH A. kolaensis. HajiHuo 3HaHHTenbHOe 
CHH/KeHne oiuh 6 ok KAaccntjiHKauHH b cjiynae npHHATHa neTBepTOH THnoTe3bi. 

MHoroMepHbiH aHajim AaHHbix KAaccHHecKOH MoptjiOMeTpHH CBHfleTejibCTByeT o 
tom, hto (JjopMbi, 6 jiH 3 KHe k A. incana, He o 6 Hapy»HBaioT o 6 oco 6 jichhocth hh apyr 
ot Apyra, hh ot A. incana s. str. JlHiub rep 6 apHbie o6pa3ijbi A. kolaensis HecKOJibKO 
o 6 oco 6 neHbi ot ocTanbHbix cjjopM, xotb h 3Aecb nejib3fl npoBeeTH hctkoh rpaHHpbi MejK- 
Ay HHMH H npHpOAHbIMH o6pa3UaMH H3 KapeJIHH. 3tO H HeyAHBHTeAbHO, nOCKOAbKy 
A. kolaensis BbiAeJiHAacb npeHMymecTBeHHO no pa3MepHbiM npH3HaKaM AHCTbeB. Hatun 
AHHHbie Ha 6 niOAeHHH noKa3biBaiOT, hto AHCTba, cxoAHbie c «THnHHHofi» A. kolaensis. 
MoatHO HanTH Kax Ha yKoponeHHbix no 6 erax, Tax h Ha yraeTeHHbix yAAHHeHHbix no 6 e- 
rax A. incana H3 CeBepHOH KapeAHH. HeKOTopbie (JjopMbi, b ocoGchhocth pacTymne no 
OKpaHHaM C(J)arHOBbix 6 oaot, hmckdt AHCTba b ochobhom «kolaensis- rana». Bee 3to mo- 
AteT CBHACTeAbCTBOBaTb 06 3KOAOTHHeCKOH npHypOHeHHOCTH MeAKOAHCTHbIX (|)OpM. 
BAH30CTb o 6 onx o6pa3HOB A. X pubescens k A. kolaensis He no3BOAaeT Ha ocHOBaHnn 
pa3MepHbix aahhux OT 6 pacbiBaTb ranoTe3y o th 6 phahom npoHcxoatACHHH A. kolaensis. 
Hecnoco 6 HOCTb a^hhoto aHaAH 3 a BbiAeAHTb A. cordata noKa 3 biBaeT pa3AHHHe MeatAy 
KAaccnnecKOH h reoMeTpHHecKOH MopcJ)OMeTpnefi: b to BpeMA Kax A. cordata Aenco Bbi- 
ACAHeTCB no (J)OpMe AHCTa (CM. CAeAyfOIUHH aH3AH3), pa3MepHbie npH3HaKH AHCTa 3TOTO 
BHAa He OTAHnaHDT ee ot A. glutinosa. 

Pe3KOe pa3AHHne MeatAy A. glutinosa h bccmh ocTaAbHbiMH (JiopMaMH b aHajiH3e no 
8 T0HK3M oGbaCHACTCA, Ha Haul B3TAAA, He TOAbKO 60AbUieH HH(J)OpMaTHBHOCTbHD npH- 
3HaKOB reOMeTpHHeCKOH MOptJjOMCTpHH, HO H THnOM nOCTAHOBKH MeTOK, npH KOTOpOM 
2-A H 8-» TOHKH AAA 60AbUIHHCTBa o6pa3UOB OAbXH KAeHKOU 6blAH CHAbHO CMemeHbl 
k BepxyuiKe 3a cueT h3ahhha BbieMKH. TaxHM o6pa30M, «AeBaA» rpynna Ha rpa<})HKe 
MapxHpyeT AHCTba c BbieMKOH. nepHtJiepHHHoe noAoateHne mhothx o6pa3iioB A. ko¬ 
laensis CBHAeTeAbCTByeT 06 OTKAOHeHHAX (JlOpMbl AHCTa no CpaBHeHHlO C THnHHHbIMH 
A. incana. Alnus viridis He OTAHHaeTca npnHunnnaAbHO no (JiopMe AHCTa ot A. incana. 
a o6pa3ubi A. X pubescens He rpynnnpyfOTca c A. kolaensis : tbkhm o6pa30M, cxoactbo 
MeatAy 3thmm (JiopMaMH AHiub pa3MepHoe. Alnus incana var. argentata He OTAHHaeTca 
ot THnHHHbix A. incana hh b oahom H3 THnoB aHaAH3a. 

AHaAH3 c HcnoAb30BaHHeM 12to4ck b o 6 meM cooTBeTCTByeT npeAbiAymeMy, ho 
pa3HHiia MeatAy rpynnaMH BbipaateHa MeHee pe3xo 3a cneT toto, hto AaHHbiH mctoa He 
yHHTbiBaeT BbieMxy Ha BepxyuiKe ahctb. TaKHM o6pa30M, pa3HHpa MeatAy nepBbiM h 
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BTOpblM aHaJlH30M B03HHKJia He TOJlbRO 3a CHeT Toro, HTO K^aCCHHeCKaa MOp<j)OMeTpHH 
He yHHTbiBaeT HajiHHHe bhcmkh; ohcbhaho, hto (JjopMa JiHCTa b ueJioM no3BOJiaeT 6onee 
neTKO pacnpeaejiHTb o6pa3Hbi no rpynnaM. 

Pe3yjibTaTbi .ancRpuMHHaHTHoro aHajiH3a CBnaeTejibCTByiOT o tom, hto jy m aHajin- 
3HpyeMbix aaHHbix Jiynme Bcero npnHHTb rnnoTe3y o e^HHCTBe Bcex (J)opM, 6jih3khx 
k A. incana. 06 3T0M »e roBopHT h cpaBHeHne c «HRopHbiMH T0HKaMH»: hh b o^hom cny- 
nae pa3JiHHHH Me>Rfly (JiopMaMH A. incana He BenHKH Tax, xax bcjihkh ohh Meaqiy «Hop- 
MajibHbiMn» BHflaMH. HaKOHen, aHajiH3 noKa3biBaeT, hto o6pa3ubi H3 CeBepHon Kape- 
jihh h c CoJioBeuKHX ocTpoBOB TaR)Ke flOJDKHbi 6biTb oTHeceHbi k A. incana. 

Alnus bar bat a h 6jih3khc b h n bi 

AHajiH3 rjiaBHbix KOMnoHeHT ajih flaHHbix RJiaccnnecROH Mop<j>OMeTpHH noRa3bi- 
BaeT neTKyjo CTpyKTypy (pnc. 5). BnflHbi 3 o6iunpHbie rpynnbi: A. incana, A. glutinosa 
h A. barbata. Alnus viridis (b otjihhhc ot A. cordata) o6pa3yeT 6ojiee hjih MeHee neT- 
KyK) rpynny b BepxHeM jicbom yrjiy rpacJ)HKa. HHTepecHO, hto b OTcyrcTBHe apyrnx 
4>opM A. incana 2 o6pa3na/(. X pubescens rpynnnpyKDTCH BMecTe h flocraTOHHO flajieRO 
ot A. barbata. 

B aHaJW3e flaHHbix reoMeTpnHecROH Mop(|)OMeTpHH no 8 mctrbm BTopaa h TpeTba 
KOMnoHeHTbi HMeHDT npn6jiH3HTejibHO paBHbie BRJia^bi, npnneM HaH6onee neTROe pac- 
npeflejieHne <|>opM Ha6jnoflaeTCH Ha rpa<j)HRe nepBofl h TpeTben ROMnoHeHT (pnc. 6). 
BwflHbi aBa pe3R0 oTnnnafoinnxcH «o6jiaRa», npnneM o6pa3Hbi A. barbata HaxoflBTCfl 
npenMymecTBeHHO cpean A. incana, xotji HeROTopbie (J)opMbi nonann r A. glutinosa. 



PCI 

Phc. 5. Pacnpejiejiemie HCc.ncjioBaHHbix pacTeHHii (<}>opMbi, 6jiH3KHe k A. barbata) Ha njiocKocTH nep- 
BOH (a 6 cLlHCCa) H BTOpOH (OpJIHHaTa) rjiaBHbix KOMnoHeHT JIJIJI LUKaJIHpOBaHHbIX MOp(J)OJIOrHHeCKHX 

JiaHHbIX. 

3aecb ii Ha pnc. 6 h 7 SvKBaMH jiaTMHCKoro ajityaBHTa o 6 o 3 HaHeHa BHUOBaa npHHaJUie>KHOCTb o 6 pa 3 uoB: b — Alnus barba¬ 
ta , c — A. cordata , g — A. glutinosa , i — A. incana, p — A. X pubescens , v — A. viridis. 
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Phc. 6. PacnpeaejieHHe HccJieflOBaHHbix pacTeHHH (<j>opMM, 0JTH3Kiie k A. barbata) Ha nJiocKOCTH nep- 
boh (aOcuncca) h TpeTbefi (opflHHaTa) maBHbix KOMnoHeHT mix nacTHbix ae<t>opMauHH (8 tohck). 


Bee npoHHe (jiopMLi (b tom HHCJie A. viridis h A. cordata) He 3aHHMaioT o6oco6jieHHoro 
nojio^eHHa. 

Ha rpacJ)HKe nepBbix flByx komitohcht hjih aaHHbix reoMeTpHHecKOH MopcJiOMeTpHii 
no 12 MeTKaM (puc. 7) CTpyKTypa Bbipaa<eHa 3HaHHTeJibH0 MeHbine, npHHeM b 3tom cay- 
nae o6pa3ubi A. barbata He nepeKpwBaioTCJi c A. incana h 3aHHMaioT 6ojiee hjih MeHee 
npoMe)KyTOHHoe nojioa<eHHe Meacay 3thm nocneaHHM bhaom h A. glutinosa (co 3HaHH- 
TenbHbiM nepeKpbiTHeM). 

Jinx cpaBHeHHH KJiaccHcJ)HKaiinfi 6 hjih Bbi6paHbi 3 rHnoTe3bi (Ta6ji. 3). XapaKrepHo 
yBejiH4eHHe oiuh 6 ok miaccH(J)HKauHH npn npHHJiTHH jik) 6 oh THnoTe3bi, o6beaHHaiomeH 
A. barbata c apyrHMH BnaaMH. 

06pamaeT Ha ce 6 ii BHHMaHne pa3JiH4He Mex<ay bccmh TpeMs BiiaaMH aHajiH3a aa« 
3Toh rpynnbi: b to BpeMJi xax aHaaH3 npn3HaKOB KJiaccHHecKoii Mop<})OMeTpHH Bbiaena- 
eT A. barbata b oraenbHoe «o 6 naKo», MeTO^bi reoMeTpunecKOH Mop^iOMeTpHH c 6 aH»ca- 
kdt ee c A. incana (8 tohck) hjih c A. glutinosa (12 tohck). Bhaho, hto b aaHHOM cjiynae 
KJiaccHHecKaH Mop^OMeTpnji HecKOJibKO Jiynme OTpaa<aeT pa3HOo6pa3He ncxoaHbix 
aaHHbix (06 3tom CBHaeTeabCTByioT h aaHHbie ancKpHMHHaHTHoro aHajiH3a), a Ha aaH- 
Hbie, nojiyneHHbie b aHajiH3e no 8 tohkbm, bjihhct HajiHHHe hjih oTcyTCTBHe bhcmkh 
y JiHCTbeB A. barbata (B03M03KHbi o 6 a BapnaHTa, hto h npHBOflHT k «MHipauHH» nacTii 
o 6 pa 3 uoB b rpynny A. glutinosa). flaHHbie no 12 tohkbm CBHaeTenbCTByiOT o tom, hto 
no <|>opMe jiHCTa/1. barbata Gjinace Bcero kA. glutinosa ; 06 stom roBopjiT h apyrne npn- 
3H3KH 3THX BHaOB (Ta 6 a. 2). 

^HCKpHMHHaHTHbiH aHaaH3 aaeT aoBOJibHo Heo*HaaHHbiH pe3yjibTaT: npouem 
oiuh 6 ok KJiaccH(J)HKauHH Dpn yMeHbmeHHH HHCJia rpynn B03pacTaeT. Bo3pacTaHHe npo- 
UeHTa OUIH 6 oK 0aH03HaHH0 TOBOpHT 3a npHHBTHe TaKOii TaKCOHOMHHeCKOH THnOTe3bI. 
b KOTopoii Bee Tpn rpynnbi paccMaTpnBaioTCJi KaK OTaeabHbie TaKcoHbi. K coxcajieHHio. 
npoBecTH cpaBHeHHe c ocTajibHbiMH BiiaaMH He yaaeTca, nocKoabKy «HKopHbie» rpynnbi 
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Phc. 7. PacnpeflejieHHe HCcJieflOBaHHbix pacTeHHH (<(>opMbi, 6jin3Kne k A. barbata) Ha ruiocKOCTH nep- 
boh (a6cuHCca) h BTopofi (opjiHHaTa) r.iaBHHX KOMnoHeHT juih HacTHbix jie<J>opManHH (12 Tonex). 


HH B OflHOM H3 CJiyHaeB HeTKO He BblflejlHIOTCH. B o6meM HaiHH flaHHbie rOBOpHT O TOM, 
hto A. barbata — OTfleabHUH TaKCOH bh^oboto paHra. CjieayeT otmcthti. raioKe, hto 
Haw6ojiee 6jih3khm TaKCOHOM k A. barbata hbjihctch A. glutinosa, npHHeM BpHfl nw mo>k- 
ho roBopHTb o ™6pnaHOH npHpoae nepBoro taKCOHa. 


BbIBOflbl 

IIojiyHeHHbie pe3yjibTaTbi CBHfleTejibCTByiOT b nojib3y toto, hto6h paccMaTpHBaTb 
A. kolaensis b cocTaBe A. incana (icaK pa3H0BHflH0CTb hjih fla*e KaK 3KOJiorHHecKyio 
(JiopMy), a A. barbata — KaK OTflejibHbiH bhj, 6 jih 3 khh k A. glutinosa. 

HauiH aaHHbie noKa3biBaioT TaioKe, hto pe3yjibTaibi aHajiH3a, nojiyneHHbie Meroaa- 
MH TeOMeTpHHeCKOH H KJiaCCHHeCKOH MOp4>OMeTpHH, MOryT 3HaHHTeJlbHO pa3JlHHaTbCfl. 
3Ta CHTyauHJi OTJiHnaeTCH ot Ha6jiiOflaBiHeHcH npn aHajiH3e cJiopMLi ry6bi pBeTKa Dacty- 


TABJIHUA 3 

10iaccH(t>HKaiiHOHHbie rnnoTe3bi juih 4>opm, 6jih3khx k A. barbata, 
h pe3yjibTan>i ancKpHMHHaHTHoro aHanH3a, ocHOBaHHoro Ha 3 thx rHnoTe3ax 


rHnoieaa 

CpeaHHfl npoueHT ouih6ok 
ioiaccH(t)HKaumi 

reoMeipHnecKaji 
MOp<t>OMeTpHH, % 

toiaccHHecKaa 
MOp(J)OMeTpHfl, % 

Alnus barbata OTJiHHacTCH ot A. glutinosa H A. incana 

15.6 

9.2 

Alnus barbata h A. incana othochtch k ojjhoh rpynne 

17 

13.9 

Alnus barbata h A. glutinosa othochtch k oflHoft rpynne 

17 

19.6 
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lorhiza (Shipunov, Bateman, 2005) h JincTbeB Acer (Jensen et al., 2002). TeKCT MaHTe- 
JW, npOBefleHHblH HBMH JUUf BblHCHeHHH COOTBeTCTBHH (KOppeJlflUHH) MOKJiy MeTOflaMH 
KJiaCCHHeCKOH H reOMeTpHHeCKOH MOp(J)OMeTpHH, CBHaeTe^bCTByeT O He3HaHHTejlbHOM 
COOTBeTCTBHH (r = 0.1008, p = 0.01, 1000 penjIHKaHHH). Ilo-BHaHMOMy, pa3JIHHHH co- 
CTOHT He TOJlbKO B CnOCo6HOCTH HJ1H HeCnOC06HOCTH OTpB3HTb XapaKTepHblH npH3HBK 
HaJIHHHfl BbieMKH, HO 3HaHBT TBKHCe, HTO KJiaCCHHeCKaH H TeOMeTpHHeCKaH MOpcJ)OMeT- 
pnn onncbiBaiOT cymecTBemto pa3JiHHaiomHecH acneicrbi mop4>ojiothh JincTbeB ojibxn. 
TaxHM o6pa30M, 3 th 2 rana aaHHbix MoryT Hcnojib30BaTbCH cobmcctho. Hto *e KacaeT- 
ch pa3JiHHHbix cnoco6oB pa3MemeHH» mctok, to Haul aHajiH3 CBH^eTejibCTByeT o npeu- 
MymecTBax noaxoaa c Hcnojib30BaHHeM KOHueBbix tohck jkhjiok BToporo nopnuKa (Me- 
Toa 12 tohck). 


BjiaroaapHOCTH 

C6op 6onbiuefl nacTH aaHHbix npoBoaHJica b paMKax 6HOJiorHHecKHX npaKTHK Moc- 
kobckoh THMH33HH Ha K)ro-3ana,ae JV° 1543. Mbi GjiaroaapuM Bcex yuacTHHKOB h py- 
KOBOflHTejieH npaKTHK 3 a noMomb, OKa3aHHyio HaM b c6ope h noflroTOBKe MaTepnajia, 
a TaK»e Bbipa*aeM 6jiaroaapHOCTb coTpyaHHKaM TepOapneB Mry (MW), TEC (MHA) 
h EHH PAH (LE) 3a coaencTBHe b pa6oTe. 
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SUMMARY 

Alder forms on the border of the range, namely Alnus kolaensis Orlova (Kola Peninsula and nearby 
Northern Karelia) and A. barbala C. A. Mey. (Caucasus) are considered by some researchers as separa¬ 
te species, and by others as subspecies of A. incana and A. glutinosa respectively, or even as hybrids 
between these two species. We have checked mentioned hypotheses using multivariate methods based 
on classic morphometries data and two variants of geometric morphometries of alder leaf. A. «kolaen- 
sis» proved to be most probably a variety or an ecological form of A. incana. On the contrary, A. barba- 
ta must be considered as a separate species. Our data have shown that the results of geometric morpho¬ 
metries and classic morphometries can be significantly different. The most productive way of placing 
the landmarks on the leaf is (in our case) to mark the end-points of the secondary veins. 
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llccneaoBaHM Moptjjoaoro-aHaTOMHHecKHe oco6chhocth ceMSH 6 jiajTbHCBOCTOWHbix npeacraBHTeJieft 
noaceM. Sedoideae H3 po.roB Hylotelephium u Aizopsis (Aizopsis aizoon, A maximowiezii, A. middendor- 
Jiana subsp. sichotensis, A. selskiana, Hylotelephium ussuriense , H. pallescens). OnpeaeJteHbt Tunbi CKyjibn- 
Typbi ceMCHHOu KO>Kypbi — nponojibHopcopHCTbiii, paweneHHbiii Ha 2 noarana, — iUHpoKope6pHCTbiH, 
xapaKTepHbift a Jia Aizopsis aizoon, A. maximowiezii, A. middendorjiana subsp. sichotensis, it y3Kopeo- 
pHCTbiii — win H. ussuriense, ccTHarbiii (reticulate) (H. pallescens) h MHorooyropMarbill (multipapillate) 
(A. selskiana). noKa3aHbi craonabHocib npu3HaKOB CKyjtbnrypbi tccth it hx SHaMHMOCTb npti Hcnojtb30Ba- 
hhh aJiH uejteit CHCTeMaTiiKit. nojiTBep>KaeHa npaBtuibHocTb BbiaeJieHHJt MOHOTitnHOit cckuhh Villosae (Bo- 
riss.) S. Gontch. h nepeHOca H. ussuriense H3 cepittt Hylotelephium b cepttto Sieboldia 11. Ohba. 

KaiOHeBbie cjtOBa: aHaTOMmt, MOpiJiOJiorHa, ceMCHa, CHCTeMaTHKa, Aizopsis, Hylotelephium, noa- 
ceMeticTBO Sedoideae, poccuucKHH /JajibHHfi Boctok. 

noaceM. OMHTKOBbix (Sedoideae Berger) H3BecTHO cbohm nojiHMOptJ)H3MOM h caoac- 
HOCTbfO H/(eHTH(J)HKaL(HH BHflOB. OCHOBblBBHCb Ha Tpa/lHUHOHHblX MOp(J)OJ10rHHeCKHX 
npH3HaKax, oco6chho npH pa6oTe c rep6apHeM, He Bcema yaaeTca aocTOBepHO onpe- 


1733 



aeJiHTL bhji. HcnoJiL30BaHHe MopcJioJioro-aHaTOMHHecKHx ocobeHHOCTeii ccmhh nacTO 
no3BOJiaeT hctko pa3JiHHHTL cnopHbie bh^h (Bouman, Delange, 1982; Moret et al., 1990, 
h flp.)- 

OnHCaHHH CeMHH OHHTKOBL1X o6bIHHO IipHBOflHTCH B KaHeCTBe HJlJlIOCTpauHH K MOp- 
4>ojiornHecKHM xapaKTepucTHKaM bhziob. riepBbie noapo6Hbie onncaHHa Moptfioao- 
thh ceMHH 6oabiuoro nncaa cpeaHeeBponeiicKHx bhaob OHHTKOBbix caeaaHbi H. Fro- 
derstrom (1930—1936), KOTopbm ncnonb30Baa npn3H3KH cKyjibmypbi nOBepxHOCTH 
npH pa3fleaeHHH bhaob Ha ceicuHH h cepnn. OcoGchhocth MOptfjoaorHH nOBepxHOCTH 
ceMHH 6bian yKa3aHbi h b apyrax pa6oTax: no ceBepoaMepmcaHCKHM BnaaM — R. Clau¬ 
sen (1984), ceBepoa(J)pHKaHCKHM — R. Maire, cpean3eMHOMopcKHM — R. D. Meikle 
(cm.: Hart, Berendsen, 1980). 

HcHoab30BaHHe MeToaoB aaeKTpoHHon MHKpocKonHH npn nccaeaoBaHHH apxnTex- 
Typbi nOBepxHOCTH ceMHH npeacTaBHTeaeii noaceM. Sedoideae noKa3aao pa3Hoo6pa3He 
npH3H3KOB MoptJjoaorHH ceMeHHon KO)Kypbi n hx BnaocneuH(J)HHHOCTb (Hart, Berend¬ 
sen, 1980; Knapp, 1994). H3yaeHO (JjopMupoBaHne CKyabnTypbi ceMeHHon Koacypbi ot 
ceM?i3aHaTKa ao 3peaoro ceMeHn y 40 eBponeiicKnx h 5 a3HaTCKHX BnaoB (Hart, Berend¬ 
sen, 1980). BbiaeaeHbi 3 pa3aHHHbix mna opHaMeHTaunn TecTbi: oaHodyropKOBbifl (uni- 
papillate), aBydyropKOBbiH (bipapillate) h MHoro6yropicoBbiii (multipapillate) c noaTH- 
naMH h BapnaHTaMn. 

CKyabnTypa 3K30TecTbi 225 npeacTaBHTeaeii ceM. Crassulaceae DC. b odbeMe 31 po- 
aa 6biaa HccaeaoBaHa U. Knapp (1994). Abtop nocTpona caeayiomyio MoptJjoaorn- 
necKyHD KaaccH(J)HKauHHD Moaeaeii noBepxHocrn ccmhh: aecTHHHHaa Moaeab (Leiter- 
model nan Kalanchoe-mn) c 7 noaMoaeaaMH n 3 BapHanTaMn; coTOBaa Moaeab (Wa- 
benmodell nan Echeveria-THn) c 5 noaMoaeaaMH h 2 BapnaHTaMn; M03anHHaa Moaeab 
(Puzzle-Modell Han Crassula-mn) Taioxe c 5 noaMoaeaaMH h 2 BapnaHTaMn n bopoaaB- 
naTaa Moaeab (Warzenmodell nan Umbilicus-rnn) c 2 BapnaHTaMn. Y nccaeaoBaHHbix 
BnaoB noaceM. Sedoideae M03anHHaa n GopoaaBHaTaa Moaean cxyabrnypu noBepx- 
HOCTn ceMeHn He 6bian o6Hapy»ceHbi. Cxyabrnypa 3K30TecTbi y 56 ynoMXHyTbix b pa- 
6 oTe TaxcoHOB othochtch npeHMymecTBeHHo k aecrannHon Moaean. 

HecMOTpa Ha aoBoabHo xopoiuyro H3y*ieHH0CTb MoptJjoaornn n aHaTOMnn ccmah 
npeacTaBHTeaeii noaceMeiicTBa b neaoM (Netolizky, 1926; Martin, 1946; U,HHrep, 1958; 
Comer, 1976; flaHnaoBa, 1996, n ap.), Bnau poccnncKoro /(aabHero BocTOKa nccaeao- 
BaHbi Mano. H3 32 TaxcoHOB, nponspacTaiomnx Ha Ha3BaHHoii TeppnTopnn (roHnapoBa, 
2000a, 6), HMeHDTca aaHHbie o Mopcjjoaornn ceMHH aniiib aaa 7: Aizopsis selskiana (Re¬ 
gel et Maack) Grulich (Hart, Berendsen, 1980), A. aizoon (L.) Grulich, A. middendorfia- 
na (Maxim.) Grulich subsp. middendorfiana, Orostachys japonica (Maxim.) Berger, 
O. spinosa (L.) C. A. Mey .,Rhodiola quadrifida (Pall.) Fisch. et C. A. Mey. n R. rosea L. 
(Knapp, 1994). Eme MeHee HccaeaoBaHa aHaTOMHa npeacTaBHTeaeii noaceM. Sedoideae 
poccniicKoro flaabHero BocTOKa. HMeioTca anuib (JiparMeHTapHbie aanHbie no A. kamt- 
schatica (Fisch.) Grulich (/JaHnaoBa, 1996). 

BMecTe c tcm b chctcmbthkc noaceM. Sedoideae , b tom nncae aaabHeBocTOHHbix bh- 
aoB, mhoto cnopHbix BonpocoB, pa3peuieHHHD Koropbix Morao 6bi noMOHb ncnoab30Ba- 
HHe MOp(J)OaorHHeCKHX H aHaTOMHHeCXHX npH3HaKOB CeMHH. 

IJeabio aaHHoii pa6oTbi 6biao H3yneHHe Mop^oaorun h aHaTOMnn ceMan 6 aaabHe- 
boctohhux npeacTaBHTeaeii noaceM. Sedoideae ( Crassulaceae ) (jjaopbi poccniicKoro 
flaabHero BocTOxa aaa noncxa aonoaHHTeabHbix anarHOCTHHecKnx npn3HaxoB h yTOH- 
HeHna poacTBeHHbix CBH3eH npeacTaBHTeaeii noaceMeiicTBa. 
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MaTepnaJi h MetoflHKa 


HaMH HCCJieflOBaHH Mop(J)OJioro-aHaTOMHHecKne ocobeHHOCTH ceMaH 6 aajibHeBO- 
CTOHHbix npeflCTaBHTenefi noflceM. Sedoideae H3 poaoB Aizopsis Grulich h Hylotelephi¬ 
um H. Ohba. CeMeHa cobpaHbi b ecTecTBeHHLix MecroobHTaHHax h b kojuickhhh EoTa- 
HHHecKoro cafla-HHCTHTyra XlanbHeBOCTOHHoro OTflejieHHa PAH (BCH /JBO PAH). 

H3yneHbi o6pa3ubi: Hylotelephium pallescens (Freyn) H. Ohba — r. BjiaflHBO- 
ctok, MHHHbifl ropoaoK; Khpobckhh p-H, OKp. cejia UlMaKOBKa, Jiyr; KOJineKUHH BCH 
/)BO PAH; Hylotelephium ussuriense (Kom.) H. Ohba — HapTM3aHCKiiH p-H, xp. Jlo- 
30Bbm, CKanHCTbie ckjiohm; napTH3aHCKHH p-H, 6yxTa JlauiKeBHHa; Aizopsis aizoon — 
r. BjiaflHBocTOK, Mhhhmh ropoflOK, jiyr; r. BjiaflHBOCTOK, p-H B-ropaa peHKa, npHMop- 
CKiie jiyroBbie cmiOHbi; KOJUieKuwa BCH JJBO PAH; Aizopsis maximowiczii (Regel) 
S. Gontch. — XacaHCKiiH p-H, 6yxTa TenaKOBCKoro, npn6pea<Hbie necKH; r. Bna.au- 
boctok, o-b PenHHKe, npwbpeacHbie jiyra; Aizopsis middendorfiana (Maxim.) Grulich 
subsp. sichotensis (Vorosch.) S. Gontch. — napTH3aHCKHH p-H, xp. JIo30BbiH, KaMe- 
HHCTbie. cmiOHbi; napTH3aHCKHii p-H, OKp. CTaHHHH EKaTepHHOBKa, KaMeHHCTbie CKJIO- 
Hbi; Aizopsis selskiana — XacaHCKHH p-H, n-OB Kpa66e, npubpeacHbie CKanbi; Oicrabpb- 
ckhh p-H, OKp. c. HepHaTHHO, JiyroBbie ckjiohh; KonneKHwa BCH flBO PAH. 

HoMemmaTypa npHBeaena b cootbctctbhh c CHCTeMaMH H. Ohba (1978, 1995), 
V. Grulich (1984) h S. Gontcharova (1999). 

Pa3Mepbi h Bee ceMaH onpeaenanH b B03oyuiHo-cyxoM cocToaHHH. HccneaoBaHHe 
noBepxHOCTH ceMeHHOH Koacypbi npoBoaunn c noMombio CKaHnpyiomero 3jieKTpoH- 
Horo MHKpocKona JEOL S 5800 no cTaHaapTHOH MeTOflHKe. CteMKy npoH3BoannH b 
5 —7 noBTopHocrax npH pa3JiHHHOM yBejiHHeHHH (X70—4500). npu onucaHHH Mop- 
(J)OJiorHH noBepxHOCTH ceMBH HcnoJib30BaHa obmenpnHaTaa TepMHHonorHa (Barthlott, 

1981; flaHHJiOBa, KHpnHHHHKOB, 1958; Stem, 1992). YHTeHbipeKOMeHflauHHH. A. HBa- 
hoboh h H. M. flyflHK (1974), H. H. KaaeHa h C. A. Cmhphoboh (1974). 

JJnx H3yneHHa aHaTOMHHecKoro cTpoemin 6pajiH 5—10 ceMaH, npeaBapHrenbHO pa3- 
MarneHHbix b cmcch cnHpT—rjiHirepuH—Boaa (1:1:1). Cpe3bi tojiuihhoh 5 — 15 mkm 
roTOBHJiH Ha 3aMopa>KHBaiomeM mhkpotomc h 3aKjiKDHanH b rjiHuepHH-acejiaTHH (nay- 
uieBa, 1974). JJn a npHroTOBJieHHa noJiyTOHKHX cpe30B (2.5 — 3 mkm) o6pa3Ubi obe3- 
BO/KHBanH b aueTOHe c nocneaoBaTenbHbiM noBbimeHHeM KOHueHTpaunn h 3ajiHBanH b 
CHHTeTHHecKyio cMOJiy. Cpe3bi H3roTaBJiHBa;iH npw noMomu CTemiaHHoro Hoaca h OKpa- 
uiHBajiH Shiff-peareHTOM h TonyHaHHOM ronybbiM. JJnx BbiaBJieHHa KyrHKynapHbix cno- 
eB HcnoJib3QBajiH cyaaH-III, KapbonoBbiii (JjyKCHH no L(hjho h MeTHJieHOBbiii chhhh (Ba- 
pbiKHHa h ap., 2000). 

HccjiejOBaHne cpe30B npoBoaunn npH noMomn cBeTOBoro MHKpocKona Axiolab. 
BbicoTy pe6ep h byropKOB H3MepaJiH Ha aHaTOMHnecKHX cpe3ax c noMombio OKyjiapHoii 
JIHHeHKH H o6"beKT-MHKpOMeTpa B 10-KpaTHOH nOBTOpHOCTH. 

npHHHMaa bo BHHMaHHe HeKOTopyio HeoflHopoflHocTb b ^eTajiax CTpoeHHa ceMeH- 
hoh Koacypbi pa3JiHHHbix ynacTKOB ceMeHH, H3MepeHHa, onncaHHa h pncyHKH Bbinojma- 
jih b ero cpeflHHHon Haem co CTopoHbi npoTHBonojioacHofl pa<J)e. 


Pe 3 yjn.TaTi,i h obcyacaeHHe 

npeacne neM nepeiiTH k onncaHHK) pe3yjibTaTOB nccneaoBaHHH, Mbi xotcjih 6bi obey- 
flHTb HeKOTopbie TepMHHOJiorHHecKHe Bonpocbi. Bcnea 3a W. Barthlott (1981) Mbi pa3- 
jiHHanH nepBHHHyio h BTopHHHyio CKyjibnTypy noBepxHOCTH ceMeHH. nepBHHHaa CKyjibn- 
Typa onpeaenaeTca paaoM npH3HaKOB, Hanbonee Baambie H3 hhx: obmne onepTaHHa 
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KJieTOK b ruiaHe (H30AHaMeTpHHecKHe hah yAAHHeHHbie) h hx B3anMHoe pacnoAoaceHne, 
(JjopMa HapyacHOH nepHKAHHaAbHoil ctchkh (BbinyKAaji, BorHyran hah nAocKaa), bhth- 
KJTHHanbHBix cTeHDK (npjiMbie, H3BHJincTbie, yiOAmeHHbie, He yrojimeiiHbie) h bhahmmx 
Ha noBepxHOCTH ceMeHH mieTOHHbix rpaHHij. BTopHHHaa CKyAbnTypa xapaKTepH3yeT 
MHKp0M0p(J)0J10rHHD HOBepXHOCTH H OnpeAeAfleTCA CKyAbnTypOH Hnc H KyTHKyAbI 
(Barthlott, 1981; KyAb6aeBa, 1992). 

JXnst o6o3HaneHHH pa3AHHHO opueHTHpOBaHiibix aHTHKJinHaiibHbix ctchoic b oTenecT- 
BeHHOH AHTepaType HacTO ncnoAb3yiOT TepMHHbi «paAHaAbHbie» h «TaHreHuHaAbHbie» 
ctchkh. OAHaKO noA noHHTHe «paAHaAbHbie», t. e. HanpaBAeHHbie no paAHycy ot ueHT- 
pa ceMeHH Hapyacy, noAXOAAT Bee aHTHKAHHaAbHbie ctchkh, a noHsme «TaHreHijHaAb- 
Hbie», t. e. pacnoAaraHDHiHecfl b haockocth KacaHHa k noBepxHOCTH ceMeHH, no CMbie- 
Ay COOTBeTCTByeT nepHKAHHaAbHbIM CTCHKAM H HCnOAb3yeTCA HeKOTOpbIMH HCCAeAOBa- 

TeAAMH HMeHHO aaa hx o6o3HaHeHHA (Comer, 1976; TepexHH, 1996, h ap ). CAeAya 
o6menpHHATOH B 6oTaHHKe TepMHHOAOTHH (3a6HHKOBa, KnpnHHHHKOB, 1957; flaHHAO- 
Ba, KnpnHHHHKOB, 1985; Steam, 1992), y kactok yAAHHeHHOH ijiopMbi aHTHKAHHaAb¬ 
Hbie CTCHKH MaKCHMAAbHO yAaACHHbie OT ueHTpa KAeTKH MbI Ha3blBaeM AHCTaAbHbIMH, 
a npH6AH»eHHbie k uempy kactkh h nepneHAHKyAapHbie AHCTaAbHbiM — npoKCH- 

MBAbHblMH. 

CeMeHa HCCAeAOBaHHbix npeACTaBHTeAefi noAceM. Sedoideae MeAKHe (cm. Tabnn- 
ny), y bhaob poAa Aizopsis — yAAHHeHHO-HHijeBHAHOH (JiopMbi c 3aMeTHO cy^eHHbiM 
MHKpOnHAApHbIM H OKpyTAblM XaAa3aAbHbIM KOHnOM, CAeTKa ynAOUieHHbie CO CnHHKH 
(A. maximowiczii, A. aizoon, A. middendotfiana subsp. sichotensis, A. selskiana) (cm. Tab- 
AHuy-BKAeiky, /, 3, 5, 7), y bhaob Hylotelephium — AaimeTHofi (JiopMbi: AaHueTHbie, 
ynAomeHHbie co cnHHKH ( H. ussuriense) (cm. TabAHuy-BKAeHKy, //), yAAHHeHHO-AaH- 
ueTHbie, OKpyrAbie hah CAerKa ynAomeHHbie ( H. pallescens) (cm. TabAHuy-BKJienKy, 9). 
JlaHueTHafl (jiopMa onpeAeAaeTCH HaAHHHeM KOHycoBHAHoro cmiaAnaToro BbipocTa Ha 
xaAa3aAbHOM, ay H. pallescens — h mhkpohhaaphom KOHnax ceMeim. OxpacKa ceMHH 
TeMHO-KOpHHHeBaa (A. aizoon, A. maximowiczii, A. selskiana, A. middendorfiana subsp. 
sichotensis ), CBeTAO-KopHHHeBaa c oxpncTbiM ottchkom ( H. ussuriense), bAeAHaa »ceji- 
T0-K0pHHHeB3A ( H. pallescens). 

MHKpOIlHAe pacnOAOaceHO paAOM C pybHHKOM H OTKpblBaeTCA BOpOHKOBHAHblM 
yrAybAeHHeM na BepxyuiKe He6oAbiuoro, boaee tcmhoh OKpacKH, KOHHHecKoro B03Bbi- 
iueHHA. y H. pallescens h H. ussuriense oho npaKTHHecKH He OTAnuaeTCa no uBeTy 
OT OCTBAbHOH nOBepXHOCTH. Py6HHK HebOAblHOH, AaHLieTHblH HAH IlteAeBHAHblH, CAeTKa 
BOTHyTbiH. Paijie BbipaaceHO hctko, HMeeT bha y3Koro rpebHa h npoxoAHT BAOAb ceMeHH 
AO xaAa3bi, y Aizopsis aizoon, A. maximowiczii, A. selskiana, A. middendorfiana subsp. 
sichotensis OKaHHHBaeTca, KaK npaBHAO, HeboAbuiHM BOSBbiiueHneM b xaAa3aAbHOH ob- 
AacTH. BbicoTa pacjie yMeHbinaeTca ot MHKponHAe k xaAa3e. 

CeMeHa (JiopMHpyioTCH Ha 6a3e aHaTponHoro ceMa3anaTKa h coctoat h3 ccmchhoh 
KO^ ypbi, 3anacaiomHX TKaHefi h 3apoAbiuia. IlpoBOAamHH nynoK b pa<j>e He pa3BHT. Ce- 


Mop4>oMCTpn l tecKHe noKa3aTCJin ceMAii npeacTaBUTeaeft noaceMeficTBa Sedoideae 


Bhji 

ZLlHHa, MM 

- 1 

LLhipuHa. mm 

TomuHHa, mm 

Macca 1000 uit., r 

Aizopsis aizoon 

1.146 

0.539 

0.409 

0.0771 

A. maximowiczii 

1.104 

0.541 

0.401 

0.0724 

A. selskiana 

1.102 

0.456 

0.31 

0.0555 

A. middendorfiana subsp. sichotensis 

1.061 

0.374 

0.37 

0.0669 

Hylotelephium pallescens 

1.784 

0.387 

0.284 

0.0482 

H. ussuriense 

0.996 

0.37 

0.31 

0.0375 
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TaoJiima. Bnabi poja Trachelomonas , BnepBbie OTMeHCHHbie win TcppirropiiH r. Mockbu n Mockob- 

CK'Oli 06J1. 

7, 2 — Trachelomonas woronichiniana. 3 — T. verrucosa var. granulosa. 4 — T pseudobulla f. bulloides. 5 — T. pseudo- 
bulla f. pseudobulla. 6 — T. caudata var. pseudocaudata. 7— T obovatu 1. novue-zemliae, $ — T buulhfcru var. minima , 
9 — T. granulosa. MacuiTafiHLie jhhchkh, mkm: 7— 3. 7.9 — 3; 4 — 6. b — 10. 






A cm. A/. II. Ko.idaeooii u C. B I'o/mapoaou. c. / 736 



Taojiima. C oMCHa bii;k>b iioaccm. ScdoiJeuv. 

1,2 ■ Aizopsis maximowiczir. 1 X 1 .>0; 2 XK50; f. 4 A aizoon : 3 Xl2(l. 4 XN50; A. 6 A mnidcndorfia- 

na subsp. sichotensis: 5 XI30. 6 XNUO; 7. .S’ I. sclsknmo: 7 X I 30. S XK50; 9. 10 Ilyiotelephium pallc- 
scens\9 X75; 10 \K>0: 11. 12 ll ussuncnxc.il X130. 12 X85«. 
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K cm. A. II. Me.niKHH u A II Kanctmuumuuwou, c. I /55 



ei95 tg 


*3HH 


Tao.imia. TpHXOMbi Ha noBcpxHOCTii n.io.iOB Aciinoius minor 11 noncpe i mi»ic cpeibi ri.no.iOB A. forsvthii. 
u .1. minin'. x25(). v t. minor. X 1000: h - A. minor. X2000:«’ - ooimiii Bin cpe ia ml* pc i tcpcaimj naoaa A.farsyt- 
lui. XlOO: <> cjipai mciit cpeia ncpiikapmix .1. forsyihii b paiione poo pa, X1000: nc fjiparwcin cpcia ncpHKapmifi 

A Jorsythii b MOKpecicpHOM ynaciKC. XI000. 
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MeHHaa Kowypa 3K30TecTanbHoro rana, OHa ABJiaeTca npoH3BOAHOH o6ohx HHTeryMeii- 
tob. Cioia/iHaTHH BbipocT Ha xana3ajibHOM KOHue ceMeHH H. pallescens h H. ussuriense 
caotkch KneTKaMH Tec™. MwKponHne o6pa3OBaH0 TerMeHOM. 

3pejiax ceMeHHaa Koxcypa ohhtkob TOHKaa, 2-cjioHHaB, CHapyxcn noKpbiTa toactom 
K yTHKynofi. HapyxcHaa TnnaepMa Hapy>KHoro HHTeryMeHTa npeo6pa3yeTca b 3K30Tec- 
Ty — HaH6ojiee moiuhhh cnoii TecTbi. 3K30TecTa cnoxceHa H3 yjuiHHeHHbix KJieTOK, aah- 
Ha KOTopbix b 2 h 6oaee pa3 npeBbimaeT uiHpHHy. Kactkh 3K30Tecrbi BbiTanyTbi b Ha- 
npaBJieHHH, HepneHAHKyjixpHOM MopijioAorHHecKOH och ceMeHH, h pacnojiaraioTca 
npoAOJibHbiMH pa/iaMH. Hhcao Taxnx paaoB Ha OKpyxcHocTb ceMeHH HenocTOflHHO h 
B apbnpyeT y Bcex H3yneHHbix bhaob. Ctchkh kjictok AaHHoro cjioa OKpauieHbi b xceji- 
TO-KOpHHHeBblH UBCT. 

Ctchkh kjictok 3K30TecTbi npeflCTaBHTejiefi pojja Aizopsis b pa3HOH CTeneHH yTOJi- 
meHbi: HapyxcHaa nepHKJiHHajibHaa (H11C) — 3HanHTejibHO, BHyrpeHHHa nepHKJiH- 
HajibHaa — cna6o. AHTHKAHHaAbHbie ctchkh TOHbiue nepHKJiHHajibHbix, ohh caaBJieHbi 
Mexcay nocae^HHMH h o6pa3yioT S-o6pa3Hbie CKAaaKH (pnc. 1, e — e ) (ceKuna Aizop¬ 
sis: A. aizoon,A. maximowiczii,A. middendorfiana subsp. sichotensis, A. selskiana). J\w- 
CTajibHbie aHTHKJiHHajibHbie ctchkh npHno/jHaTu h bmcctc c npHJieraiomHM ynacreoM 
yTOJimeHHOH H11C o6pa3yiOT 2 AHCTaAbHbix BbipocTa. npoKCHManbHbie aHTHKJiHHajib¬ 
Hbie ctchkh MeHbiueH BbicoTbi, HeM ancTanbHbie, He npHnoaHflTbie Haa noBepxHOCTbio 
kactkh (A. aizoon,A. maximowiczii, A. middendorfiana subsp. sichotensis). V A. selskia- 
na jjHCTajibHbie BbipocTbi o6pa3yioTCfl b BH/ie BbirwHHBaHHH H11C b6jih 3H jiHCTajibHbix 
KOHUOB KJieTKH 6e3 ynacTHJl aHTHKJlHHajlbHOH CTCHKH. /],HCTaJIbHbie aHTHKJiHHajibHbie 
CTCHKH paBHOH BbICOTbl H He npmiOJJHflTbl Hajl nOBepXHOCTblO KJieTKH- y nepeHHCJieH- 

Hbix BHJIOB Hnc BblTJlflJlHT BbHiyKJlOH Ha nOnepCHHOM cpe3e KJieTKH H BOTHyTOH-Ha 

npoaojibHOM. KjieTOHHaa noJiocTb y3Kaa, 3anojiHeHa oKpauieHHbiM b xcenTO-KopHHHe- 
Bblii UBeT COJjep>KHMbIM. 

KJieTKH 3K30TeCTbl HeKOTOpblX BHJIOB pOJia Aizopsis HMeiOT B IjeHTpe Hnc BbipOCT 
(BbinaHHBaHHe) b BH/ie 6yropKa. Y A. selskiana o6mhho o6pa3yeTca ojihh 6yropoK, pea- 
ko hhcao hx 6oJibiue. Pa3MepaMH oh nonra He oTAHHaeTca ot AHCTanbHbix BbipocTOB 
(pnc. 1, e). y A. aizoon MoryT npncyrcTBOBaTb 1—2 6yropKa, ancTaabHbie BbipocTbi 3a- 
MeTiio npeBbimaioT hx no BbicoTe (pnc. 1, z). 

KJieTKH 3K30TecTbi npeacTaBHTeneH poaa Hylotelephium b otahhiic ot H3yHeiiHbix bh- 
Aob Aizopsis HMeiOT paBHOMepHO h cjia6o yTomueHHbie KneTOHHbie ctchkh (pnc. 1, a, 6). 
AHTHKJiHHajibHbie ctchkh npnnoAHXTbie, S-o6pa3Ho caaBneHHbie, HnC norpyxceHHaa. 
B pe3yjibTaTe HnC BbirnaaHT BorayTOH KaK Ha npo/iojibHOM, TaK h Ha nonepeHHOM 
cpe3ax 3K30TecTanbH0H KJieTKH. KjieTOHHaa nojiocTb nojiHOCTbto cxcaTaa hjih y3Kaa, 3a- 
noaHeHHaa xcenTO-KopHHHeBbiM conep>KHMbiM. ,II,HCTanbHbie aHTHKJiHHajibHbie ctchkh 
KJ ieTOK 3K30TecTbi H. ussuriense cMbiKaioTca Ha bcio BbicoTy h 3HaHHTeJibHO npeBbima- 
iot npoKCHManbHbie ctchkh no BbicoTe. Ha npoaonbHOM cpe3e TaKHe kjictkh hmciot 
CK o6oBHaHyio (JiopMy. y H. pallescens AHCTanbHbie h npoKCHManbHbie aHTHKJiHHajib¬ 
Hbie ctchkh npnMepHO OAHHaKOBOH BbicoTbi. OopMa tbkhx KJieTOK Ha cpe3e 6jiioaue- 
BHAHaa. 

B MHKponHJiapHOH h xana3anbHOH nacTiix, a TaKxce b o6nacTH pacjie kactkh tk- 
30TecTbi cjia6o AHijKjjepeHUHpoBaHHbie, MeHbuiHX pa3MepoB, weM b apyrnx nacTax 
ceMeHH, npoAOJibHO-yAJiHHeHHbie hjih nonra H30AHaMeTpnHecKHe, HnC hx ocTaeT- 
cb BbinyKAon, AHCTanbHbie BbipocTbi name OTcyTCTByioT, KJieTOHHaa nojiocTb uih- 
poKaa. 

3HAOTecTa coxpaHaeT KJieTouHoe cTpoeHHe TOJibKO b o6nacra xana3bi. Ha ocranb- 
HOM npOTBMCeHHH KACTKH 3TOTO CAOfl CAHBaiOTCfl C TerMeHOM, npOMexcyTOHHOH H BHyT- 
peHHen KyTHKyjioii b cahhuh nnrMeHTHpoBaHHbiH caoh. 


4 BoTaHHMCcKMil ^vpHa.1. Ns II, 2005 r. 
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Phc. 1. CrpoeHHe noKpOBOB 3pejioro ceMeHH npe^CTaBHTejiefi noaceM. Sedoideae. 

A — b nonepeHHOM ceneHHH; B — b npaao.rii.HOM ceneHHH. a — Hylotelephium pallescens\ 6 — H. ussuriense\ e — Aizop- 
sis selskiana\ ^ — A. aizoon\ d — A. maximowiczii; e — A. middendorfiana subsp. sichotensis; a c — aHTHKJiHHajibH3H 
creHKa; ey h n c — BtopHHHoe yro;nueHHe Hapy>KHOH nepeKJiHHanbHOM ctchkh; K| — HapyacHaji KyiHKy/ia, kj — bh>t- 
peHHAH KytHKyjia, e?nu + eu + k: — BHyrpeHHBa 3mmepMa HapyjKHoro HHTeryMeHra (3HjxorecTa) + BHyTpeHHHH hh- 
reryMeHt (rerMeH) + npoMeayroMHaa KyTHKyjia. MacuiTabHaa jiHHeiiKa — 10 mkm. 


3K30TecTy noncTHaaeT TerMeH — tohkhh TeMHOOKpaiueHHbiH caon, coctoaiuhii 
H3 ocTaTKOB 2 panoB KjieTOK BHyTpeHHero HHTeryMeHTa (pnc. 1 ). Ha 6oabineM npoTaace- 
hhh mieTOHHoe CTpoeHHe TerMeHa Hepa3aHHHMO. TerMeH HMeeT cnoHCTyio CTpyKTypy, 
ero BHyrpeHHflfl noBepxHocTb noKpbiTa 6ecuBeTHOH KyTHKyaoH. OKpaiueHHbiH TerMeH 
BMecTe c 3K30TecT0H onpeneaaioT oKpacny ceMaH. 

B o6jiacra xajia3bi y Bcex uccaeaoBaHHbix bhaob ohhtkob xopoiuo BbipaaceHa rano- 
CTa3a, HMeiomaa bha KOMnaKTHOH rpynnbi oKpaiueHHbix b KpacHOBaTo-KopHHHeBbiH 
UBeT MenKHX cflaBJieHHbix KaeTOK c yToameHHbiMH oooaoHKaMH h npH3HaKaMii o6aHTe- 
pauHH (pnc. 2, A, E). 

3anacaiomHe tkbhh 3peaoro ceMeHH npenCTaBaeHbi 3H/iocnepMOM, oKpyacaiomHM 
3apo/ibiui, h ocTBTKaMH Hyuennyca, coxpaHaiomHMHca Han, rnnocTa30H h HMetoiiiH- 
MH BHfl aHH3bI H3 MenKHX CflaBJieHHblX KIieTOK HenpaBHabHOH (J)OpMbI. 3HflOCnepM He- 
o6HnbHbifi, b o6nacTH MHKponnae h xaaa3bi oh MHorocnoHHbiH, coctoht H3 HecKonbKHX 
panOB KpyHHbIX H30/lHaMeTpH4eCKHX TOHKOCTeHHbIX KjieTOK, 3anOaHeHHbIX 3epHHC- 
TbiM UHTonaa3MaTHHecKHM conepacHMbiM. Ha ocraabHOM npoTaaceHHH 3HaocnepM on- 
HOCaOHHblH, CO 3HaHHTeHbHO yTOameHHbIMH KJieTOHHbIMH CTeHKaMH. KaeTOHHOe CTpoe¬ 
HHe onHocaoHHOH nacTH coxpaHaeTca ToabKO b o6aacTH pacjie h Ha ynacTKax, rpaHH- 
namnx c MHorocnoHHbiMH (xaaa3aabHOH h MHKpommapHOH) nacraMH 3HaocnepMa. 
ConepacHMoe KaeTOK 6oabuieH aacra 3HaocnepMa yraaH3HpyeTca, a caaBaeHHbie, nac- 
THHHO aH3HpOBaHHbie KaeTOHHbie o6oaOHKH o6pa3yK)T TOHKHH 6eCUBeTHbIH 6eCCTpyK- 
TypHbiH cnofi. y A. selskiana, b OTnHHHe ot npyrux HccaeaoBaHHbix bh/iob, oflHocaoH- 
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Phc. 1 ( npodoji3Kenue ). 

Haa nacTb SHaocnepMa MeHee noaBepxceHa JiH3Hcy, oHa coxpaHaeT pa3AH4HMbie aaeMeH- 
Tbl KiieTOHHOrO CTpoeHHB Ha BCeM npOTBJKeHHH. 

3apoflbim y Bcex HccaeaoBaHHbix bhaob o4Htkobmx KpynHbifi, jiaHueTHofi tjjopMbi, 
xopouio flH(J)(J)epeHUHpoBaH, 3aHHMaeT oceBoe nojioxceHne h 3anoaHaeT noHTH Becb 06 b- 
eM CCM 6 HH. Oh coctoht H3 KopeuiKa c KopHeBbiM nexjiHKOM, rnnoKOTH^a, ruHOMyjibi h 
2 ceMflfloJiefi (pwc. 2, /’). IlaioMyaa HMeeT bha He 6 ojibiuoro HeAH$<j>epeHUHpoBaHHoro 
MepncTeMaTHHecKoro 6 yropKa. CeMaaoAH coctbbjihiot nyTb 6 onee 1/2 aahhu 3apo- 
Abima. B 3 apoAbmie ohhtkobhx HMeeTca npoBacKyjmpHaa chctcmb, pa 3 BeTBJiaiomaacfl 
b ceMHAOJMX Ha 3 nynKa (pnc. 2, B). Kactkh napeHXHMbi 3anoAHeHH 3epHHCTbiM coaep- 
5KiiMbiM. 3apoabiui H. pallescens BbiaeaxeTca cpeaw HiyaeHHbix bhaob yzyiHHeHHOH 
(j)OpMOH H MeHbLUHM o 6 beMOM IUHOMyJIbl. 

Pacnojiararomnecfl npaBHAbHbiMH npoaoabHbiMH paaaMH kactkh 3K30TecTbi co3fla- 
K)T xapaKTepHyio abb aaHHbix bhaob CKyabriTypy ccmchhoh Koacypbi. rioBepxHocTb ce- 
mhh Aizopsis aizoon, A. maximowiczii, A. middendorfiana subsp. sichotensis Bbiraa- 
Aht uiHpoKope6pHCTO0 (cm. Ta6aHuy-BKaeHKy, 2, 4, 6). HapyxcHbie nepHKAHHaabHbie 
CTeHKH KjieTOK 3K30TecTbi norpyxceHHbie, caerKa Bbinymibie. ^HCTaabHbie aHTHKAH- 
HaubHbie CTeHKH kactok npHnoaHBTbi Haa noBepxHocTbio ceMeHH. ,II,HCTaAbHbie Bbi- 
pocTbi yToameHHbie, c OKpyraoH BepmHHOH, naoTHO coMKHym (A. aizoon, A. midden¬ 
dorfiana subsp. sichotensis) ah6o He coMKHyTbi (A. maximowiczii). B tom caynae, ecan 
BbipocTbi naoTHo coMKHyTbi, npoaoabHbie pe6pa BbiraaaBT noara poBHbiMH, ecan He 
COMKHyTbl - BOAHHCTblMH. 

BbicoTa pe6ep b o6aacra, npoTHBonoaoacHOH pacj)e, b cpeaHeM cocTaBAaeT y A. ma¬ 
ximowiczii — 18.7, y A. middendorfiana subsp. sichotensis — 18.8, y A. aizoon — 
25.6 mkm h yMeHbiuaeTca k o6aacra patjje. 
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Phc. 2. CrpoeHHe ceMeHH npeflCTaBHTejieH noaceM. Sedoideae. 

A,E — xanaaajibHaa oo.iacTb ccmchh (A — Aizopsis aizoon ; 5 — Hylotelephium ussuriense)', B — nonepeHHbiH cpe3 cevis- 
jo.ieH A. middendorfiana subsp. sichoten$is\ T— aapcubim Aizopsis maximawiczu ; eu — BHyrpeHHHH HHTeryMeHt (Ter- 
mch); ^ — rwnocraaa; u n — HHTeryMeHTajibHa* napeuxHMa; h — Hynejnyc; 3 — 3HjiocnepM. h 3h u — HapywHan 3nH- 
jiepMa Hapy>KHoro HHTeryMeHta (aKaorecra). OcTajibHbie odoiHaneHHs re ace, hto h Ha pwc. 1. MacuiTaSHaa jiHHeHKa — 

10 MKM. 

^HCTaubHhie kohuh mieTOK 3K30CTecTbi (cm. Ta6jumy-BKJieHKy, 8 ) He npHnoflHHTbi, 
rpaHHUbi HeTKo BbipaaceHbi. HapyacHaa nepHKJiHHajibHaa CTeHKa HeceT 2 6yropKa, pac- 
nonoaceHHbix okojio jjHCTanbHbix kohuob kjictkh, pa/ibi 6yropKOB cmokhhx pa/ioB KJie- 
tok ocTaioTCfl o6oco6aeHHbiMH. BbicoTa 6yropKOB b cpe/iHeM paBHa 13.8 mkm. HHorjia 
flonoJiHHTejibHbie 6yropKH pacno^oaceHbi b uempe kjictkh. Bjiarojjapfl 3TOMy noBepx- 
HOCTb ceMeHH nojiHocTbra noKpuTa MeJiKHMH 6yropKaMH h BbirJiflflHT MHoro6yropna- 
toh. Cneaya o6meMy pacnoJioaceHHio kjictok 3K30TecTbi, 6yropKH pacnonaratoTca xo- 
poiuo npocMaTpHBaeMbiMH npoaonbHbiMH pa/jaMH. 

Kjictkh annjiepMbi ceMBH HccaejjoBaHHbix npejjcTaBHTejiefi pojja Hylotelephium 
yfljiHHeHHbie, juiHHa hx b 2 — 5 pa3 (H. ussuriense) hjih b 1 .5 — 3 pa3a npeBbimaeT uiHpH- 
Hy (H. pallescens). HapyacHbie nepHKJiHHajibHbie ctchkh BOTHyTbie. ^HCTajibHbie bhth- 
loiHHajibHbie CTeHKH mieTOK 3K30TecTbi H. ussuriense 3HaHHTejibHO Bbiine npoKCHMajib- 
Hbix (COOTBeTCTBeHHO 5 H 35 mkm), AHCTaJlbHbie BbipOCTbl njlOTHO CMblKaraTCfl, Bep- 
LLiiiHa hx He yTOJimeHHafl, penbecj) pe6ep craaaceHHbiH, 6jiaroflapa 3TOMy HOBepxHOCTb 
ceMeHH BhinumHT y3Kope6pHCTOH (cm. Ta6nHuy-BKJieHKy, 11, 12). Y ceMsm H. palle¬ 
scens jjHCTaabHbie h npoKCHMaabHbie aHTHmiHHajibHbie ctchkh hmciot hohth o/jHHaKO- 
Byio BbicoTy h b cpeflHeM paBHbi 8.5 mkm, noaTOMy pe6pa He BbipaaceHbi. lloBepxHOCTb 
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ceMeHH Bbir^fl/iHT ceTHaTofi. OiaraiomHe ceTKy bhch pacnojiaraiOTCH npo/iojibHbiMH 
pwaMH (cm. Ta6jiHuy-BKJieHKy, 9,10). TpaHHUbi kjictok, cjiaratoiunx 3K30Tecry Hylote- 
lephium ussuriense h H. pallescens, hctko Bbipa>KeHHbie. 

BTOpHHHaa CKyjibniypa noBepxHOCTH ceMeHHofi Ko»cypbi y HCCJiejcmaHHbix bhjiob 
He Bbipa>KeHa hjih Bbipa>KeHa cjia6o. lloBepxHocTb anHuepMajibHbix kjictok y npeucTa- 
BHTejiefi pojia Aizopsis rjianKaa hjih cjia6oMopmHHHCTa», y npeacraBHTejieH poua Hylo- 
telephium — rjiaflKaa ( H. pallescens) hjih HepaBHOMepHo noKpbiTa mcjikhmh rpaHyjiaMM 
h xjionbflMH (H. ussuriense). 


3aKJiK>HeHHe 

ripoBefleHHoe hbmh H3yneHHe aHaTOMHH h Mop<j)OJiorHH ccmhh 6 aajibHeBOCTOHHbix 
npeACTaBHTejieii no/iceM. Sedoideae BbiflBHJio o/iHoranHoe BHyTpeHHee cTpoeHHe ce- 
mbh H3yneHHbix bhjiob. Ha6jnoflaeMbie pa3JiHHHB CBinaHbi b ochobhom c oco6chhoctb- 
mh cTpoeHHfl 3K30TecTbi h co CTeneHbio yTHJiH3aiiHH 3anacaiomHx TKaHefi b npouecce 
pa3BHTHB 3apoflbiuia. 

CeMeHa H3yneHHbix bhjiob, KaK h 6oJibuiHHCTBa apyrax npeucTaBHTeJieH ceM. Cras- 
sulaceae, 3K30TecTajibHoro rana. HaH6oJibiuHM MopcJioJiorHHecKHM h aHaTOMHHec- 
KHM pa3H006pa3HeM XapaKTepH3yK3TCfl KJieTKH 3K30TeCTbI. TjiaBHOH OCo6eHHOCTbK) HX 
CTpoeHHB, xapaicrepH3yioiiieH BHjibi Ha ypoBHe poua, abjibctch CTeneHb yTOJimeHHfl KJie- 
TOHHbix CTeHOK. Y npejiCTaBHTejieH pona Aizopsis Ha BHyTpeHHeii CTopoHe MIC o6pa- 
3yeTca MouiHoe BTopHHHoe yTOJiuieHHe. Taxon ran yTOJimeHHa ctchok kjictok 3K30Tec- 
Tbi xapaicrepeH TaiOKe anx ceMHH bhuob ceM. Penthoraceae h 6oJibiuHHCTBa npe/icTa- 
BHTeneii ceM. Saxifragaceae (Krach, 1976; Kyjib6aeBa, 1992; HeMHpoBHH-^aHneHKO, 
1994). ripejiCTaBHTejiH pona Hylotelephium hmckjt cjia6o yTOJiuieHHbie anTHKjiHHajib- 
Hbie h nepHmiHHajibHbie ctchkh. 

BbiflBJieHbi BHjiocnemi(J)H4Hbie nepTbi aHaTOMHnecKoro CTpoeHHfl 3K30TecTbi (xpn- 
BH3Ha HapyacHoii nepHKjiHHajibHoii ctchkh kjictok, HajiHHHe BbipocTOB Ha ee noBepxHO- 
CTH, pa3HHIia B BbICOTe HHCTaJlbHblX H npOKCHMaJIbHbIX aHTHKJIHHajIbHbIX CTeHOK H CTe¬ 
neHb CMbIKaHHfl AHCTajlbHblX BbipOCTOB), KOTOpbie MOJKHO HCn0JIb30BaTb KaK TaKCOHO- 
MHHeCKHe npH3iiaKH. 

PaHee 6biJio h3bcctho, hto npH yTHJiH3auHH 3H/iocnepMa b npouecce pa3BHTHH ceMe¬ 
HH ero octbtkh coxpaHinoTCfl HHorua JiHuib b o6jiacra KopeuiKa (U,HHrep, 1958), y Se- 
dum kamtschaticum 6eccTpyKTypHbifi cjioh 3HuocnepMa ocTaeTca BOKpyr Bcero 3apoubi- 
uia (/JaiiHJiOBa, 1996). BacTb kjictok Hyuejuiyca coxpaHfleTca TOJibKO b MHKponHJiapHOH 
30He 3pejioro ceMeHH (U,HHrep, 1958). Y Bcex H3yueHHbix hbmh bhuob octbtkh shjioc- 
nepMa, b pa3JiH4H0H cTeneHH jiH3HpoBaHHoro, coxpaHinoTCfl BOKpyr Bcero 3apoubima, 
a octbtkh Hyuenjiyca — b BH/ie JiHH3bi Han ranocTa30H. 

CeMeHa HccjieuoBaHHbix hbmh ohhtkobmx hmciot CKyjibnTypHpoBaHHyio nOBepx- 
HOCTb. 3nHuepMa coctoht H3 y/uiHHeHHbix nepneHUHKynapHo ajihhhoh och ceMeHH 
KJieTOK, pacnonoaceHHbix npaBHJibHbiMH npouojibHbiMH pa/iaMH ot xajia3bi k MHKponHJie 
h co3/iaK)mHx xapaKTepHbiii npouojibHbiii pucyHOK noBepxHOCTH ceMeHH. Pa3Hoo6pa- 
3He CKyjibnTypbi noBepxHOCTH ceMBH H3yneHHbix bhaob onpeuejiaeTCfl BbiHBJieHHbiMH 
oco6eHHOCTAMH b aHBTOMHHecKOM cipoeHHH KJieTOK 3K30TecTbi h o6ycjiOBJieHO, b nep- 
Byio onepejib, MopcjjoJiorHeH aHTHKJiHHajibHbix ctchok jih6o hbjihhhcm BbipocTOB Ha Ha- 
pyjKHOH nepHKjiHHajibHoii cTeHKe. ConeTaHHe npniHaKOB no3BOJiaeT BbiuejiHTb cjieuyio- 
mne MopcjiojiorHHecKHe ranbi CKyjibnTypbi ceMeHHofl Koacypbi. 

1. PIoBepxHocTb uiHpoKope6pHCTafl (laticostate) — uHCTajibHbie BbipocTbi kjictok 
3K30TecTbi 6narouapH 3HamiTeJibHOMy yTOJimeHHio HI1C uiHpoKHe, c oKpyrabiMH hjih 
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cnerica ynnomeHHUMH BepmiiHaMii ( Aizopsis aizoon, A. maximowiczii, A. middendor- 
fiana subsp. sichotensis), b pa3Hofi CTeneHH coMKHyTbi, hto onpejejweT 6ojibiuyK> huh 
MeHbiuyio BOJiHHCTocTb pe6ep (cm. Ta6jimty-BiuieHKy, 1 — 6). 

2. FIoBepxHocTb y3Kope6pHCTaa (tenuicostate) — yTOJimeHne ctchok 3K30TecTajib- 
Hbix KJieTOK CJia6oe, jHCTaJibHbie BbipoCTbi fijiotho coMKHyTbi, BepuiHHbi hx He yTon- 
meHHbie (Hylotelephium ussuriense) (cm. Ta6jiHuy-BKJieHKy, 11, 12). 

3. FIoBepxHocTb ceTHaTaa (reticulate) — jHCTajibHbie h npOKCHMajibHbie aHTHKJin- 
HaUbHbie CTeHKH npHnOJHHTbie, npHMepHO paBHOH BbICOTbl H TOJUlIHHbl, IUIOTHO COM- 
KHyTbi (//. pallescens) (cm. Ta6jiHuy-BKJieHKy, 9, 10). 

4. rioBepxHocTb MHorobyropKOBaa (multipapillate) — aHTHKJiHHajibHbie ctchkh He 
npHnoflHHTbie; nepnKJiHHajibHbie ctchkh Hecyr 2 6yropKa, pacnonoxceHHbix okojio jh- 
CTanbHbix kohuob KJieTKH. HHorja jononHHTejibHbie 6yropKH pacnoJio>KeHbi b ueHT- 
pajibHOH nacTH kjictok ( Aizopsis selskiana) (cm. TabJinuy-BKJieHKy, 7, 8). 

Kax noKa3aHO paHee (Hart, Berendsen, 1980; Knapp, 1994), Mop<j>oJionia ceMeHii Se- 
dum (s. 1.) flocTaTOHHO pa3Hoo6pa3Ha. CKyjibmypa araoTecTbi 6ojibixiHHCTBa nayHeH- 
Hbix HaMH bhjob ( Aizopsis aizoon, A. maximowiczii, A. middendorfiana subsp. sichoten¬ 
sis, Hylotelephium ussuriense, H. pallescens) othochtca k Jovibarba-rany uccthhhhoh 
M oaenn (Knapp, 1994), hto aHajiorHHHO jBy6yropKOBOMy (bipapillate) THny, pe6pHCTo- 
My (costate) nojTHny, nonype6pHcroMy (semicostate) h iunpoKopeOpncTOMy (laticosta- 
te) BapnaHTaM (Hart, Berendsen, 1980). Aizopsis selskiana othochtch k MHoro6yropKO- 
BOMy (multipapillate) THny (Hart, Berendsen, 1980). 

KaK OTMeneHO BblUie, OHHTKOBbie H3BeCTHbI CJIOIKHOCTbK) AH(J)(i»epeHUHaLtHH BHJOB 
h nacTo hx TpyjHO pa3jeJHTb no Mop<j>oJiorHHecKHM npH3naKaM. Tax, B. H. Bopoiun- 
jiob (1982) CHHTaeT A. maximowiczii nojBHjoM A. aizoon, a b pernoHajibHOH o6pa6once 
ceMeftcTBa tojicthhkobbix, BbinojiHeHHoft T. A. BeajeneBOH (1995), jaHHbie bhjm npn- 
BejeHbi Kax caMOCTOjrre;ibHbie. npoBejeHHbifi aH3JiH3 Mop<j)OJiorHHecKHX h aHaTOMnne- 
CKHX XapaKTepHCTHK CeMflH n03B0JlfleT 3aKJHOHHTb, HTO Ha3BaHHbie BHJbl XOTfl H HMeiOT 
o6ihhh THn CKynbmypbi ccmchhoh Koxcypbi, pa3JiHHaioTCH no uenoMy pajy npii3HaKOB, 
a HMeHHO — no BbicoTe (18.7 h 25.6 mkm cootbctctbchho) h CTeneHH CMbixaHHa jHCTa- 
JlbHblX 3HTHKJlHHajlbHbIX CTeHOK KJieTOK 3K30TCCTbl, XapaKTepy yTOJimeHHH JHCTajlbHblX 
BbipocTOB. no3TOMy hx pa3jejieHHe npaBOMepHo. 

npejmecTByioiiiHe HCCJiejoBaHHfl MoptJiojiorHH noBepxHocTH ceMXH b pojax Rho- 
diola, Orostachys h jpyrnx npejCTaBHTejiefi pojoB Hylotelephium h Aizopsis noKa3a- 
jih, hto TaKCOHbi paHra ceKUHH, cepnii b ceM. Crassulaceae hmciot cneuH<J)HHHbie Ha- 
6opbi MaKpoMop(J)OJiorHHecKHX npH3HaKOB ceMeHHoii Koxcypbi (Hart, Berendsen, 1980; 
Knapp, 1994). Haiun HccjiejoBaHHH nojTBepxtjaioT BepuocTb jaHHbix BbiBojoB zuw 
jajibHeBocTOHHbix npejcTaBHTejieii nojceMencTBa. 

Ha ocHOBaHHH aHajiH3a coBoxynHOCTH MopcJioJiorHHecKHX npii3HaKOB H. ussuri¬ 
ense 6hji nepeHeceH HaMH H3 cepnn Hylotelephium b ceprno Sieboldia H. Ohba 
(Gontcharova, 1999). BbixBJieHHbie pa3JiiiHHH b CTpoeHHH ccmsh h CKyjibmype ce- 
MeHHoii Ko>Kypbi H. pallescens, THnHHHoro npejcTaBHTejia cepnn Hylotelephium, h 
H. ussuriense yKa3biBaioT Ha npaBHJibHOCTb stoto TaKCOHOMHnecKoro npeo6pa30- 
BaHHfl. 

CeKLiHH Aizopsis (A. aizoon, A. maximowiczii, A. middendorfiana subsp. sichotensis) 
h Villosae (A. selskiana) poja Aizopsis xapaKTepH3yioTCH cnemnjmHHbiMH Ha6opaMH 
Kax Mop(J)OJiorHHecKHX, Tax h aHaTOMHHecKHX npii3HaKOB ceMHH, hto nojTBep>KjaeT 
oOocHOBaHHocTb hx pa3jejieHHa, npejJioxceHHoro HaMH paHee (Gontcharova, 1999). Co- 
rjiacHo jaHHbiM H.’t Hart h W. Berendsen (1980), THn opHaMeHTaitHH TecTbi, cbohct- 
BeHHbiH A. selskiana. He BcrpenaeTCH hh y ojhoto H3 45 eBponencKHX h a3naTCKHX bh- 
JOB OHHTKOBbIX, HCCJiejOBaHHbIX yKa33HHbIMH 3BTOpaMH. 
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riojiyHeHHbie hbmh aaHHbie o CTpoeHHH noBepxHOCTH ceMeHH A. selskiana HfleHTHH- 
Hbi pe3yjibTaTaM H.’t Hart h W. Berendsen (1980), hto eme pa3 aeMOHCTpwpyeT CTa- 
6tiJibHocTb npii3HaKOB CKyjibmypbi TecTbi h OTcyrcTBHe 3aMeTHoro bjihshhb npnpoji- 
HO-KUHMaTHHecKHX ycnoBHH npoH3pacTaHHH BHfla Ha nocjieflHHe. 3to noBbimaeT ypo- 
BeHb 3HaHHMOCTH flaHHbIX npH3HaKOB KaK TaKCOHOCneiiH(J)HHeCKHX npn HCn0JIb30BaHHH 
ana uejieft CHCTeMaTHKH y ohhtkobhx. 
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SUMMARY 

Morphological and anatomical characters of the seeds of six Far Eastern species of the genera Hy- 
lotelephium and Aizopsis (Aizopsis aizoon, A.maximowiczii, A. middendorfiana subsp. sichotensis. 
A. selskiana, Hylolelephium ussuriertse, H. pallescens) are studied. Three types of the spermoderma 
sculpture are described: longitudinally costate with two subtypes (laticostate in Aizopsis aizoon , A. ma- 
ximowiczii , A. middendorfiana subsp. sichotensis, and tenuicostate in Hylolelephium ussuriense), reti¬ 
culate (H. pallescens ) and multipapillate (A. selskiana). The characters of the exotesta sculpture arc 
shown to be stable in all studied taxa and thus important for taxonomic purposes. These features sup¬ 
port the separation of the section Villosae (Boriss.) S. Gontch. and the transfer of H. ussuriense from 
the series Hylotelephium into the series Sieboldia H. Ohba. 
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B OHToreHe3e Batrachium trichophyllum Bbtaenettbi h onncaHbi 4 nepuoaa (aaTeHTHbiit, npereHepaTHB- 
Hbiit, reHepaTHBHbii), nocTreHepaTHBHbiii) h 10 oHToreHeTHuecKMx (B03pacTHbix) coctobhhh. Dtot Btta mojk- 
ho oTHec™ k noaypoaeTOHHbiM KHCTeKopHeBbiM c HenpoaoajKHTeabHofi (toBeHHjibHofl) po3eTonHofl (J)a3oii 
b OHToreHe3e. Jfnx Hero xapaicrepHa BbicoKax cxopoCTb OHToreHe3a, CBoitcTBeHHas MHOrHM bouhsim pac- 
TeHHHM, no3aHH>i (ceHHnbHaii) HecneuHaaH3HpoBaHHaji ae3HHTerpauH>i. OHToreHe3 3Toro pacTeHH* motkho 
xapaKTepH30BaTb xax noaHbiit, c kopotkhm npereHepaTHBHbiM h npoao.T/KHTeabHbiM (ao 3 Mec.) reHepaTHB- 
HbiM nepnoaoM. 

KjuoneBbie caOBa: OHToreHe3, BOaHbte pacTeHHH, Batrachium trichophyllum. 

LLIejiKOBHHK BOJiocojiHCTHbiit — Batrachium trichophyllum (Chaix) Bosch, — non- 
HOCTbto norpyaceHHbiii BereTaraBHbiH MajiojieTHHK, nponapacTatomHH b Majibix pexax, 
BO/ioxpaHHJiHmax h 03epax c npecHoit boaoh. MoaceT BCTpenaTbca xax OTAenbHbiMH 
KypTHHaMH, Tax h o6pa3ya 3apocaH Ha He6onbiiiHX ynacTKax peHHbix pycea h mcakobo- 

AHH BOAOeMOB. 

HecMorpa Ha o6nmpHyto b uenoM jiHTepaTypy no rHApotJiHTaM, 6nojioro-Mop(J)OAO- 
THHeCKHe OCo6eHHOCTH BOAHbIX AtOTHKOB OCBemeHbl CAa6o (BapbIKHHa, 1988). OHTOre- 
He3 3Toro BHAa paHee H3yneH He 6bin, eAHHHHHbie pncyHKH pa3H0B03pacTHbix 3K3eMn- 
napoB 3Toro pacTeHHfl (noA Ha3BAHneM Ranunculus trichophyllum h 6e3 yxa3aHHfl bo3- 
pacTHbix coctoahhh) 6hah npeACTaBaeHbi b MOHorpatJjHHecKoit pa6oTe C. D. K. Cook 
(1966). BcjieA 3a H3yneHHeM npopacTaHHH ccmah h HanaubHbix 3TanoB pa3BHTHH npo- 
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pocTKOB uienKOBHHKa boaocoahcthoto (JIe6eAeBa, JlannpoB, 2000), Mbi, npoAOAacaa Ha- 
my pa6oTy, b HacToameM coo6ihchhh npHBo/iHM onncaHHe oHToreHe3a h ero oco6eH- 
HOCTen y 3Toro bha3. 


MaTepnaji h MeToniiKa 

MaTepnan ajih aHajiH3a oHToreHe3a niejiKOBHiiKa boaocoahcthoto co6paH b 3 pacra- 
TejibHbix cooOmecTBax, pacnoAoaceHHbix Ha MeAKOBOAbe Pbi6nHCKoro BOAOxpaHHAH- 
uxa b oicpecTHOcTflx noc. Bopox ilpocAaBCKofi o6a. b KaHaJie HanpoTHB HxraojiorHHe- 
CKoro Kopnyca HHCTHTyra 6hoaofhh BHyTpeHHHx boa hmchh H. llanaHHHa PAH 
(HEBB PAH) h b 3aAiiBe b pafioHe 3aKa3HHKa. KpoMe Toro, 2-AeTHHe HaOAKJAeiraa 3 a no- 
rryjiauHeH Batrachium trichophyllum BeAHCb TaKace Ha npyAax SKcnepHMeHTaAbHOH 6a- 
3bi «CyHora» HBBB PAH. 

OnncaHHe OHToreHe3a npoBOAHAH no cxeMe B03pacTHofi nepHOAH3auHH T. A. Pa- 
6oTHOBa (1950) C HSKOTOpblMH AOnOAHeHHflMH (YpaHOB, 1975; CMHpHOBa H AP-, 
1976). Jinx xapaKTepncTHKH KaacAoro B03pacTHoro coctoahha ncnoAb30BaAH He MeHee 
8—10 pacTeHHH. Bcero npoaHanH3npoBaHo 6oaee 200 oco6en. ,II,onoAHHTeAbHo aha 
H 3yHeHHH Mop<j)OAOrHHeCKHX npH3H3KOB B3pOCAbIX paCTeHHH HCn0Ab30B3AHCb rep6ap- 
Hbie MaTepnaAbi HBBB PAH (IBIW). KpoMe Toro, HanaAbHbie 3Tanbi pa3BHTHA 6biAH 
npocnexceHbi h b jia6opaTopHbix ycjioBHax. Ha npoTOceHHH Bcero BereTannoHHoro ce- 
30Ha npOBOAHAHCb MOp(j)OMeTpHHeCKHe H3MepeHHfl paCTeHHH H (J)eH0A0rH4eCKHe Ha- 
6AKJAeHHfl. 


Pe3yjibTaTbi h o6cy5KAeHHe 

B oHToreHe 3 e uiejiKOBHHKa boaocoahcthoto BbweneHbi cAeAyromne B 03 pacTHbie ne- 

pHOAbl H COCTOAHHfl. 

JlaTeHTHbiil nepnoA npeACTaBneH noKoamuMuca ceMeHaMH. Haoa meAKOBHiiKa 
o6biHHO onpeAeAAKJT KaK MHoroopemeK (cm., HanpHMep, L(BeneB, rpHHTaub, 2001), ho 
HHorAa — nan «MHoroceMHHKa c hochkom» (KaAeH, 1950). Oh coctoht H3 MHoroHHC- 
AeHHbix (29—45) oAHoceMeHHbix nAOAHKOB-opeuiKOB. OTAeAbHbie nAOAHKM-openiKH 
HMeiOT AAHHy 1.2 MM, BbICOTy 1.0 MM, OBaJlbHO-AHUeBHAHyiO (J)OpMy c nonepeHHblMH 
MopmHHKaMH no BbinyioibiM KpaaM h tohkhh, 3arHyTbiH KHH3y hochk. CBepxy OpeiUKH 
onymeHbi kopotkhmh, otctoaihhmh BonocKaMH. CeMeHa uienKOBHHKa boaocoahcthoto 
HMeiOT HeAopa3BHTbiH, HeAH(J)(J)epeHUHpoBaHHbiH 3apoAbiui. 3peAbie ceMeHa He cpa3y 
onaAaKJT c MaTepHHCKoro pacTeHHA, oAHaKo AaAbHeiiuiHH pocT 3apoAbiuia b sthx ycAo- 
BHflx He Ha6AKJAaAca. CeMeHa noAo6Horo rana HyacAaKJTca b CTpaTHcJjHKauHH h HepeA- 
ko b nepHOA A03peBaHHfl Tpe6yiOT bo3achctbha HOHHaceHHbix TeMnepaTyp (HnKOAae- 
Ba h AP-, 1985). HaMH noKa3aHO, hto ceMeHa Batrachium trichophyllum o6AaAatoT He- 
TAy6oKHM HAH(h) npOMOKyTOHHblM THHOM (j)H3HOAOrHHeCKOTO nOKOfl h cnoco6Hbi 
ycneuiHo npopacTaTb b AocTaTOHHO lnnpoKOM Anana30He TeMnepaTyp (ot 14 ao 28 °C). 
n P H 3tom HaH6oAbiHHH npoueHT npopacTBHHA h Han6oAee BbicoKaa ero 3Hepraa Ha- 
6AioAaKDTCfl y ceMAH, noAHOcTbio noKpbiTbix boaoh. Cyxoe xpaHeHHe b TeneHHe 4 Mec. 
nocne c6opa cymecTBeHHo ycxopaeT A03peBaHHe 3apoAbiuia, TaK xce KaK h cTpara(J)HKa- 
UHfl, KOTAa oHa npoHcxoAHT cpa3y nocne AncceMHHauHH (a He nocne nepHOAa cyxoro 
xpaHeHHfl). n P H 3tom cymecTBeHHo coKpamaeTca BpeMA npoxoacAeHHA HanaAbHbix (Jia3 
pa3BHTHA (JIe6eAeBa, JlanHpoB, 2000). npopacTaHHe y ceMAH uienKOBHHKa boaocoahct- 
hoto HaA3eMHoe, ranoKOTHAApHoe. B na6opaTopHbix ycnoBHAX ceMeHa nocne 8 Mec. 
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xpaHemiH h xojioflHofl CTpaTHtJiHKauHH npopocjiH Ha 7 cyr., no3ejieHeHHa 3apoflbiuia 
He Ha6nioaanH. BcxomecTb cocTaBHna 74 %. 

IIpereHepaTHBHbiH nepnoa. B na6opaTopHbix ycnoBHax pa3BHrae npopocTKa Ha- 
HHHaeTca nocjie BCKpbiTHX opeuixa c ocTporo KOHua no cjierxa 3aMeTHofi 6opo3flKe, Ha- 
xoaamefica Ha BeHTpanbHon CTopoHe. Hepe3 2 cyT. o6pa3yeTca y3xaa mejib, nepe3 koto- 
pyio noaBnaeTca nepBHHHbiii (3apoabiineBbiH) xopeHb, cewa npn 3tom jiokht Gojibuien 
nacTbio ropH30HTajibHo. Hepes cyTKH cewaaonH ocBo6oacaaK>Tca ot ccmchhoh o6oi- 
jiohkh, nocTeneHHO BbiTHFHBaeTca h rnnoKoranb. CeMaaonn HexcHO-3ejieHoro uBeTa, 
npoflonroBaTo-oBajibHbie, c ayroBHaHbiM JKHJiKOBaHHeM. Hx xpaa njioTHO CMbiKaioTca b 
KopoTKyio ceMJWOJibHyio Tpy6xy, rae $opMHpyeTca h 6bicipo pa3BHBaeTca noneHKa. 
B TeneHne 2 cyr. ceMaaonn ocTaioTca HapannenitHO cnoa<eHHbiMH, a 3aTeM nocTeneH- 
ho pacnpaBJi«K)XCH b ropH30HTajibHOH nnocKOcra, aaBaa Bbixoa nepBOMy HacToameMy 
jiHCTy (pHC. 1 ,p). OflHOBpeMeHHO o6pa3yeTca h nepBbin npnaaTOHHbiH KopeHb. Hepe3 
3—4 cyT. noaBnaeTca BTopofl accHMHJiHpyiomHH jihct h, napannenbHo c hhm — bto- 
pofi npHflaTOHHbifi xopeHb, pacTyiHHH ot ocHOBaHHa ceMaaoneii. 06a jiHCTa OKpyrjibie, 
Beepoo6pa3Hbie, TpexnoHacTHbie Ha /uihhhom HepeniKe. C noaBneHHeM 3-ro JiHCTa nac- 
to Ha6jHOflaiOTca OTMHpaHHe BepxyuiKH rnaBHoro Kopna h aanbHefliuee o6pa30BaHHe 
npHflaTOHHbIX KOpHefl OT OCHOBaHHX CeMflflOJiefi. PoCT CeMSflOJIbHblX JIHCTbeB npOflOJl- 
xcaeTCH 7 — 10 cyr., 3a 3to BpeMa ohh aocTHraioT CBoefi MaxcHMajibHOH BenHHHHbi 
(so 4.5 mm). B 3Tom HepHDfle Ha 6a3ajibHOM KOHue rnroKOTHna xopouio 3aMeTHbi miio- 
roHHCJieHHbie KopHeBbie bojiockh, o6pa3yiomHe KonbueBoe onymeHne, xoTopoe npn 
aajibHeHiueM pocTe pacTeHHa nonHocTbio Hcne3aeT. SnHKoranb Ha stom 3Tane pa3BHTHa 
BbipaxceH KpaftHe cna6o, y3Jibi cojih/kchgi h no6er nepBoro nopaaxa poseTOHHbifi. FIo- 
CTeneHHo HaHHHaioT acenTeTb h oTMHpaTb ceMaaonbHbie jiHCTba h pacTenwe nepexoanT 
B tOBeHHJlbHOe B03paCTH0e COCTOaHHe. 

CneayeT OTMeraTb, hto b npnpoflHbix MecTOo6nTaHHax oco6efi ceMeHHoro pa3MHo- 
jkchhh hbmh 6hjio o6Hapy»ceHO KpaiiHe Mano h b ochobhom Ha rny6nHax ot 5.0 ao 
10.0 cm. Bhahmo, ToabKo He6oJibixiaa nacTb ceMaH cnoco6Ha npopaera Bcxope noene 
paccenBaHHa c MaTepHHCKoro pacTeHHa, hto noaTBepannH Hauin jia6opaTopHbie nccne- 
AOBaHHa (JIe6eaeBa, JlannpoB, 2000). Ohh noica3ajiH, hto y cBeaceco6paHHbix ceMaH 
SHeprna npopacTanna h apyrne ocHOBHbie noKa3aTenH npopacTaHHa ropaaao HH*e, neM 
y ceMaH, npoineauinx CTparacJjHKauHio. 

lOBeHHJIbHbie paCTeHHa.B STOM B03paCTHOM COCTOaHHH y HiejIKOBHHKa Bono- 
COJIHCTHOTO B COCTaBe p03eTOHHOH HaCTH HMeKJTCa JiHCTba pa3HbIX pa3MepOB H pa3HbIX 
CTaflHH pa3BHTHa — 4—5 nonHocTbio pa3BepHyTbix (1.0—1.8), 2—3 noJiypa3BepHyrbix 
(0.5—1.0 cm an.) h 1—2 Hepa3BepHyTbix (0.2—0.5 cm an.), ripu stom nepBbic 4—5 nap 
nHCTbeB pacnonaraioTca cynpoTHBHo no othoiuchhio k nape ceMaaoneii (pnc. l,y). 
Ha 3Tom 3Tane coxpaHaeTca po3eTOHHbiH xapaKTep pocTa, nocKonbxy «...Ha paHHiix. 
KpaiiHe BaacHbix ana BbiacHBaHHa 3Tanax, o6pa3yiomHeca accHMHnaTbi pacxoayiOTca 
npeacae Bcero Ha co3a<3HHe accHMHnauHOHHOH noBepxHOCTH h b MeHbineii eTeneHH 
Ha (JiopMHpoBaHHe CTe6na xax BcnoMoraTenbHon CTpyKTypbi» (MapxoB, 1992: 8). 3tot 
3Tan b OHToreHe3e menKOBHiiKa BonoconHCTHoro HenpoaonacHTeneH (b na6opaTopHbix 
ycnoBHax 10 — 12 cyr.), ho KpaiiHe BaaceH, TaK xax (JiopMHpoBaHHe po3eTKH o6ecnenH- 
BaeT HannyHinyro 3amHTy noHKH h 6biCTpoe pa3BepTbiBaHHe MeTaMepoB no6era. 

B KJBeHHnbHOM B03paCTHOM COCTOaHHH y paCTeHHH npoaOnjKaiOT (JjyHKUHOHHpO- 
Barb rnaBHbiii xopeHb h HeKOTopoe KonnnecTBO iipnaaTOHHbix KopHeii, pacTyianx ot 

OCHOBaHHa CeMHaOnefi, H3 KOTOpbIX 1 - 2 KOHTpaKTHnbHbie, KOTOpbie H3CTHHHO BTarH- 

BaHDT b noHBy 6a3ajibHyio nacTb no6era. flpyraa HeMHOroHHcneHHaa nacTb KopHeii inen- 

KOBHHK3 - TOHKHe, nHTaiOIKHe, nOHTH nHlIieHHbie KOpHeBbIX BOnOCKOB, KaK y 6onb- 

UIHHCTBa BOaHbIX paCTeHHH. 
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HMMaTypHbie pacTeHHfl.noMepeHapacTaHHa mojioamx JiHCTbeB(9— 10) m«k- 
aoy3JiH« HaMHHatoT 3aMeTHo yzyiHHHTbcH, no6er BbiTHTHBaeTca, cynpoTHBHoe JiHCTopac- 
nojicoKeHHe MeHaeTca Ha onepeflHoe. Ha 3 tom 3Tane pa3BHTna no6er y uienKOBHiiKa mo- 
HonoflnajibHbiH, OAHoocHbifi, hh/krjw 30Ha nooera o6pa30BaHa yKoponeHHbiMH Meayioy3- 
jihamh po3eTKH. PacTeHHe mojkct TOcraraTb b juiHHy 3.5 — 5.5 cm (npH 6jiaronpHHTHbix 
ycnoBHflx 6ojibme), HMeTb Me*aoy3nHH ot 0.4 — 1.0 cm h 5 —8 JiHCTbeB (pnc. 1, im). 
npH stom jiHCTbJt b po3eTOHHOH hbcth no6era ncpenniBaioT. 3ejieHbie accHMHjmpyio- 
mne JiHCTbA mejiKOBHHKa bojiocojihcthoto, nojiHOCTbio norpy*eHHbie b Boay, mhoto- 
KpaTHO pacceneHHbie Ha tohkhc, HHTeBH/iHbie jjojih h HMeiomne juiHHHbiH (to 1 .0 cm) 
nepeiuoK. HHTepecHO OTMeraTb, hto y JiHCTbeB 3Toro pacTeHHfl coxpaHHJica npcBHHM h 

npHMHTHBHblH THI1 /KHJlKOBaHHX JIHCTE - OTKpbITblH, T. e. He 3aBepiHaK)mHHCH aiiaCTO- 

MoaaMii, h flHXoxoMHHecKoe BeTBJieHHe hx touch. Ha6jno,zieHHa 3a paflOM nocTeneHHbix 
H3MeHeHHH J1HCTOBOH [UiacTHHKH B OHTOreHe3e mejiKOBHHKa BOJlOCOJlHCTHOro (jihcto- 
Baa cepnfl) noKa3a:iH, hto JiHCTba HMMaTypHbix pacTeHHH (TaK xce KaK h K3BeHHjibHbix) 
pe3KO OTJIHHaiOTCH OT fle(J)HHHTHBHbIX (THIIHHHblx) JiHCTbeB B3p0CJ10T0 paeTCHHH He 
TOJlbKO CBOHMH pa3MepaMH, HO H CTeneHbK) CJIOJKHOCTH BeTBJieHHfl flOJieil JIHCTa. 

BnprHHHnbHbie pacTeHHH. Flepexoji b BHprHHHJibHoe B03pacTHoe coctoahhc 
conpoBOXcaaeTCB jjajibHeHuiHM poctom pacTeHHH, pa3BHraeM KopHeBoii chctcmm h Ha- 
najioM BeTBJieHHfl. XapaKTepHofi HepTofi stoto nepnojia aBJiaeTca pa3BHTHe chctcmh 
MOHonoAHaJii.Horo no6era, b KOTopoil pacTeHHa Moryr HMeTb KpoMe rjiaBHoro 2 — 3 6o- 
kobhx no6era BToporo nopaTKa BeTBJieHHa, BbixoaamHx, KaK npaBHJio, H3 na3yx jiHCTb- 
eB, pacnoaoHceHHbix b 6a3ajibHon nacra CTe6jia (pnc. 1, v). 

ripH 0HaJlII3e BHprHHHJlbHblX pacTeHHH HBMH 06Hap>0KeH0, HTO 60K0Bbie nOHKH 
y mejiKOBHHKa bojiocojihcthoto MoryT pacnonaraTbca « na3yxax Kaacaoro 3ejieHoro 
JIHCTa, a hx KOJiHHecTBO, CTeneHb h TeMn pa3BHTHa HanpaMyio 3aBncaT ot moihhocth ca- 
moto pacTeHHB h 6naronpHaTHOCTH OKoaorHHecKHX ycnoBHH. B cbb3h c sthm raaBHaa 
ocb mejiKOBHHKa cnoco6Ha k neonpeneneHHo jyiHTejibHOMy pocTy h o6pa30BaHHio Bee 
HOBbix na3yiHHbix noneK, a BnocjiencTBHH h 6okobmx no6eroB. rTocjie/iHHe 3aMeTHo 
caa6ee MaTepHHCKoro no6era, hx o6pa30BaHHe npoTeKaeT b aKponeTajibHOH nocaenoBa- 
TeabHocTH — neM Bbime bctbh, TeM ohh Monoxce. MoHononnajibHoe BeTBJieHHe coxpa- 
HaeTca h Ha 6oKOBbix no6erax nocjie/iyiomHX nopa/iKOB. BHprHHHJibHoe pacTeHHe npn 
6naronpHflTHbix ycnoBHax mojkct nocTHraTb b /yiHHy 15—20 cm, HMeTb 2 — 3 no6era 
BToporo nopajiKa jjjihhoh ot 6 ho 8 cm h Hecymnx no 4 — 5 JiHCTbeB. 

B 3tom B03pacTHOM nepHoae y mejiKOBHHKa bojiocojihcthoto o6Hapy5KHBaioTca 3a- 
hetkh npnjiaTOHHbix cTe6jiepojiHbix KopHefi, (J)opMHpyiomnxcH Ha 2 — 3 y3Jiax 6a3ajib- 
hoh nacTH CTe6jia. 3th KopiiH, bhjihmo, OTHOCATCfl k no/iy3JioBbiM, Tax KaK pacnona- 
raioTca noji ocHOBaHHeM Kpoiomero JiHCTa. 3ajio»ceHHe KopHefi b cTe6ne 3HToreHHoe, 
nocKOJibKy hx 3anaTKH pacnonoxceHbi nepneimHKyjiapHO k npojiojibHOH och MaTepHH- 
ckoto no6era. Ha 3 Tom 3Tane pa3BHTHa opTOTponHbin poeT no6era CMeHaeTca njiarnoT- 
ponHbiM, a KopHeBaa CHCTeMa pacTeHHa pacnonaraeTca ropH30HTajibHO b noBepxHOCT- 
Hbix cjioax cy6cTpaTa. 

reHepaTHBHbiii nepHon.. C nepexo/ioM b reHeparaBHoe cocToaHHe y pacTeHHH mo- 
HonoflHajibHaa (JiopMa pocTa CMeHaeTca Ha CHMno/iHajibHyio. 3to CBaaaHO c nocTeneH- 
hmm cjiopMHpoBaHHeM CHHtjuiopecueHUHH. npHneM HamH Ha6jiiojieHHfl no/iTBepxcjiaiOT 
TOHKy 3peHHfl C. B. HBaHOBOH (2002), hto (JmopajibHyio 30Hy mejiKOBHHKa cneayeT xa- 
paKTepH30BaTb KaK 4>p0Hfl03HblH MOHOX33HH, XOTfl BHemHe no6er BbiniflJlHT KaK MOHO- 
noflHajibHbin c na3yuiHbiMH UBeTOHOcaMH. noaTOMy, cnpaBejuiHBO OTMenaiOT H. H. I_(Be- 
aeB h A. P. TpHHTajib (2001: 165), «...b fleHCTBHTenbHocra, Kaxc/ibiH ubctok 3aKaHHH- 
BaeT co6oh no6er, CHMno.THa.abHo 3aMemaiomHHca na3yuiHbiM no6eroM...». npn 3tom 
H3BeCTHO, HTO npH TJlHTejlbHOM HapaCTaHHH MOHOXa3HarbHOTO THna B UHM03HblX CO- 
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n + 1 


n 



Phc. 2 . CxeMa <J)0pMnp0BaHHa cnH(tmopecucHunn. 

Q — cocTaBHaa ocb maBHoro no6era; n, n + l, n + 2, n + 3 — nopaaoK bctbjichhh rcHCpaniBHbix noocroB. 

UBeTHflX B03HHKaiOT COCTaBHbie OCH-CHMnOflHH (BHeiHHe noxoacne Ha MOHOnOflHH), 
BKJiiOHaiomHe no6erH MHornx nopanKOB (CTapocTeHKOBa h ap., 1990). Hmchho tbkhm 
o6pa30M H npOHCXOJIHT (JjopMHpOBaHHe (J)p0HJI03H0r0 MOHOX33HB y LUeJlKOBHHKa (pnc. 2). 

B npe/iejiax reHepaTHBHoro nepHo^a momcho BbmejiHTb 3 rpynnbi ocooeft: Mono^bie, 
cpe/iHeB03pacTHbie h cTapbie reHeparaBHbie. 

Mo jio Abie reHepaTHBHbie oco6h cxoahm no moiuhocth c BHprHHHjibHbi- 
MH paCTeHHBMH H OpaKTHHeCKH He OTJIHHatOTCB OT HHX, BnJIOTb flO nOHBJieHHfl COUBeTHH. 
B MOJlOflOM reHepBTHBHOM B03paCTH0M COCTOflHHH y UieJlKOBHHKa BOJIOCOJlHCTHOrO 
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(JjopMHpyeTCH BTopofi ran no6eroB — uBeTOHOCHbie oAHOAerane nooern. U,BeTOHocbi 
uiejiKOBHHKa caerea 3arHyTbi Ha3aa h npeBbiinaioT fljiHHy AHcraeB b 2 — 3 pa3a (pnc. 2). 

Ot noflBJieHHfl 6yTOHa h ao ero pacnycKawna npoxoaHT o6hhho 5—7 AHefi. 3a 3TO 
BpeMfl uBeTOHoc flocraraeT 5 — 6 cm b aa., bhcoko npunoanHMaA ubctok Haa no- 
BepxHocTbio Boabi. HameHKa h bchhhk 5-MepHbie, nenecTKH 6ejtoro UBeTa ot 0.3 
ao 0.5 cm aa., HMeiomHe oncpbiTyio apKo-opaHxceByio HeKTapHyio AMKy noAyAyHHofi 
4>opMbi. B 3tom B03pacraoM coctoahhh b BepxHefi nacra rAaBiioro no6era o6pa3yioT- 
ch 1—2 pBeTOHOca aumhoh ot 3.0—5.5 cm. PacTeHne MoxceT aocraraTb b AJiHHy ot 
30 — 50 cm, HMera ot 3 ao 5 no6eroB BToporo nopaaKa (ot 10 ao 15 cm aa.), Hecymnx 
ot 10—12 3eneHbix nncTbeB Ha pa3Hbix cTaanax pa3Bnraa. ripn 3 tom yBeAHHHBaeTca 
He TOAbKO KOAHHeCTBO, HO H pa3Mepbl JIHCTbeB H paCHAeHeHHOCTb HX JIHCTOBbIX HAaCTH- 
HOK. PaBHOBHAbHaTOe AHXOTOMHHeCKOe BeTBAeHHe AHCT3 yCA05KHAeTCA. 

CAeayeT oTMeraTb, hto BbicoTa pacTeHHA, hhcao MeTaMepoB no6era, pa3Mepbi 
AHCTbeB H HepeLUKOB, KOAHHeCTBO 6oKOBbIX noOeTOB H UBeTOHOCOB MOryT BapbHpOBaTb 
b uiHpoKHx npeaenax h 3BBHCAT ot mho/kcctba npHHHH — rnyOHHbi BoaoeMa, cxopocra 
TeneHHfl, ypoBHA boam b BoaoxpaHHAHme h t. n. TaK, b cTpeccoBbix ycAOBHax, npn ne- 
pHOAHHeCKOM H HeOAHOKpaTHOM o6cbIXaHHH BOAOCMa TAaBHblH no6er LLieAKOBHIlKa BO- 
AOCOAHCTHOTO MOACeT HMCTb TOAbKO 1 yKOpOHCHHblH UBeTOHOC B anHKBAbHOH Hac- 
ra. /Ipyrne na3yniHbie noHKH ocTaioTca >KH3Hecnoco6HbiMH, ho 6okobhx no6eroB He 
o6pa3ytOT. 

B oTAHHne ot BHprHHHAbHbix y moaoahx reHepaTHBHbix pacTeHHH b 2 pa3a yBeAH- 
HHBaeTCfl KOAHHeCTBO IlpHAaTOHHblX KOpHeil, CpeAH KOTOpbIX nOABAAKJTCA TOHKHe, He- 

BeTBAIIXHCCA KOpHH, pacTyiHHe OT 2 - 3 HH5KHHX MeACAOy3AHH. TAaBHUH KOpeHb nOHTH 

noAHocTbio oTTHHBaeT, a b 6a3aAbHofi nacra ctc6aa Aerao o6Hapyx<HBaeTca 30Ha yKopo- 
HeHHbix MeAcaoy3AHH — yTOAUieHHaa h 6oAee xcecraaA nacra no6era, cAyAcamaa, no-BH- 
AHMOMy, aaa oTAOAceHHA 3anacHbix nHTBTeAbHbix BemecTB. 

CpeaHeB03pacTHbie reHepaTHBHbie pacTeHna. B 3tom B03pacraoM co- 
CTOAHHH UieAKOBHHK BOAOCOAHCTHbM AOCTHTaeT MBKCHMaAbHOH MOLUHOCTH. CHMnOAH- 
aAbHoe HapacTaHHe TAaBHoro h 6oKOBbix no6eroB npHBOAHT k (JjopMHpoBaHHio caoac- 
Hbix CHCTeM 4 — 8 nopaAKOB BeTBAeHHA (pnc. 1, g 2 ). U,BeTymee pacTeHHe aocraraeT aah- 
Hbi 60—70 cm, <j)opMHpyfl Ha nnaBHOM no6ere 6— 8 ubctohocob nocAeaoBaTeAbHbix 
nopAAKOB, a Ha 6okobmx no6erax — 4—6. Mex<Aoy3AHa 6,a3aAbHdn nacra MaTepnHCKo- 
ro no6era BbiTarHBaiOTca ao 12.5 cm, cTeOAepoaHbie npnaaTOHHbie kophh yaAHHAioTca 
ao 15.0—20.0 cm, hx KOAHHeCTBO TOAbKO Ha rAaBHOM no6ere MOAceT aocraraTb 9—11. 

yTOALLiaiOTCA HOHAATOHHbie KOpHH, HaXOAALHHeCA B 6a3aAbHOH HBCTH CTe6AA H 3aKpen- 
AAKJiuHe noAeratoHiHH CTe6eab b cy6cTpaTe. 

CaeayeT OTMeraTb, hto b stom B03pacraoM coctoahhh y uieAKOBHHKa boaocoahct- 
Horo aKTHBH3npyeTCA npopecc KopHeo6pa30BaHHA: HanHHaeTca <J>opMHpoBaHHe npnaa- 
TOHHbix KopHeil He TOAbKO Ha 6a3aAbHoil, ho h ot cpeaHefi nacra no6era. Ha 3tom 3Tane 
(JiopMHpyeTGA He 1, a 2 — 3 npnaaTOHHbix noay3AOBbix KopHA. KpoMe Toro, HanHHaeTca 
pa3BHTHe h MeAcaoy3AHeBbix KopHeil (xaK npaBHAO, oaHoro). 

PaHee Mbi otmchbah, hto rAaBHbiii (MaTepHHCKHH) no6er uieAKOBHHKa boaocoahct- 
Horo pa3BHBaeTCA paHbiue 6oKOBbix Ho6eroB, ho Te npoxoa»T cboh uhka pa3BHTHA Ha- 
CTOAbKO 6bICTpO, HTO 3aiJBeTaiOT npaKTHHeCKH OAHOBpeMeHHO C TAaBHblM. 3auBeTaHHe 
y Batrachium trichophyllum npnyponeHO k nepBofi noAOBHHe MaA. U,BeTyT pacTeHHA 3a- 
HaCTyKJ o6HAbHO H apyJKHO AO KOHUa HH3HA. OcbinaHHe CeMAH HaHHHaeTCA B HKJAe H 
npOAOAACaeTCA AO CeHTA6pA. CeMeHHBA npoayKTHBHOCTb paCTeHHH 3HaHHTeJH»HO BapbH- 
pyeT, b cpeaHeM cocTaBAAA 300 — 500 naoaHKOB Ha oaho pacTeHHe. 

Haiun Ha6AKJaeHHA noKa3ann, hto ceMeHa b coubcthax, pacnoAOAceHHbix Ha 6 oko- 
bwx no6erax, nacTo He ycneBatoT c<j>opMHpoBaTbca ao KOHua BereTauHOHHoro ce30Ha, h 
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nnaBHbiM nocTaBiumcoM ccmhh aBAXioTca couBeraa, pacnonoaceHHbie Ha rnaBHOM (mu- 
TepHHCKOM) no6ere. 

B epeflHeB03pacTH0M reHeparaBHOM coctoahhh y meAXOBHHxa boaocoahcthoto no- 
CTeneHHO HaHHHaerca h jjanee 6bicipo nporpeccnpyeT npouecc oTrHHBaHHa cTeOaeBbix 
JIHCTbeB, nOHBJieHHe a6opTHBHblX UBeTKOB, yKOpaHHBaHHe BHOBb o6pa3yK)IHHXCfl MOK- 
floy3HHH ao 0.5—0.3 cm, a Taxace no6ypeHHe creO-ua Ha 2/3 CBoen aahhh. 

B CTapoM reHepaTHBHOM coctohhhh HanHHaeTca no3AHaa MopijioAorH- 
necxaa Ae3HHTerpauHX (TepMHHOAoraa no Cmhphoboh h Ap., 1976). Flpn 3 tom hact 
npouecc nocAeAOBaTeAbHoro oTMHpaHHX accHMHAHpytomnx AHCTbeB, a rAaBHbin no6er 
uepHeeT 6oAee ueM Ha 2/3. B AaAbHefimeM npouecc AC3HHTerpauuH nporpeccnpyeT, n 
yace b cepeAH-ne hkjaa Mbi o6Hapya<HBaAH b 3apocAxx meAXOBHHxa 6oAbiuoe koahhcct- 
bo aBTOHOMHbix no6eroB c npHAaTOHHbiMii kophamh, pa3HocnMbix TeueHneM no BceMy 
BOAoeMy. Hx aahha b cpeAHeM coctabaxae ot 10.0 ao 15.0 cm, koahhcctbo accHMHAH- 
pytomHx AHCTbeB ot 8—10, npnMepHo Taxoe ace koahhcctbo h npHAaTOHHbix KopHefi, 
HAymHx ot Bcex y3AOB, HCKAKjnaa 1—2 caMbix BepxHHX. 3 th aBTOHOMHbie no6era cbo- 
HM BHeiUHlIM BHAOM HanOMHH3IOT paCTeHHfl, HaXOAJHHHeCa B HMMBTypHOM B03paCTHOM 
COCTOflHHH (pHC. 1, SS). 

IIocTreHepaTHBHbiii nepHOA. Co BTopofi noAOBHHbi hioax h ao Hanaua ceHTa6pa, 
xorAa npouecc Ae3HHTerpauHH HeyKAOHHO HapacTaeT h nocTeneHHO BeueT k noTepe 
MopcJ)OAorHHecKOH h (J)H3HOAorHHecKOH ueAOCTHOCTH, pacTeHHe nepexoAHT b nocTreHe- 
paTHBHblH nepHOA, BKAKJHaKJLUHH Cy6ceHHAbHOe H CeHHAbHOe B03paCTHOe 
cocTOAHHe. FlepexoA H3 cy6ceHHAbHoro coctoahha b ceHHAbHoe npoHcxoAHT aoctb- 
tohho OMCTpo h b HTore ocTaioTca hctko o6oco6AeHHbie CTpyKTypHbie 3AeMeHTbi, cno- 
co6Hbie nocne ycneiuHofi nepe3HMOBKH k caMOCToaTeAbHOMy cymecTBOBaHHio h pa3- 
bhthk). Ohh npeACTaBAflioT co6oh ynacTKH no6era, HecyuiHe 3—4 AHCTa h(hah) He- 
6oAbuiofi ynacTOK 6a3aAbHOH nacra raaBHoro no6era c AOBOAbHo moiuho pa3BHTOH 
KOpHeBOH CHCTeMOH, COCTOflUjeH H3 npHAaTOHHbIX KOpHCH, 3aKpenAAK)LUHX 3T0T CTpyK- 
TypHbin 3AeMeHT b cyOcTpaTe. ripn oTKanbiBaHUH nocAeAHero hbmh o6HapyaceHbi Ha 
HeM 2—3 CAa6o pa3BHTbie po3eTKH c mcakhmh ahctbxmh, no pa3MepaM cooTBeTCTByio- 
mwe lOBeHHAbHbiM pacTeHHXM (pHC. 1, s). 3to npHMep peBepcHH Ha 6onee paHHHe 3Ta- 
nbi oHToreHe3a, KOTopbifi coHpoHoacAaeTca ray6oKHM OMOAoaceHHeM pacTeHHa. I3 oao 6- 
Hoe ace aBAeHne 6 hao o6HapyaceHO h y Plantago major (}KyxoBa, 2001). 

HHTepecHO, hto HaHHHaa c KOHua ceHTa6pa Ha MeAKOBOAbe Pbi6HHCKoro BOAOxpa- 
HHAHUia Mbl HaXOAHAH eAHHHHHbie npopOCTKH lUeAKOBHHKa BOAOCOAHCTHOTO, HMeKJ- 
UIHe rABBHblH KOpeHb AAHHOH OKOAO 2 CM, TOHKHH THnOKOTHAb 1 CM H 2 CeMAAOAH 
apKo-3eAeHoro UBeTa. Hepe3 7—9 AHen y npopocTxa noxBAAJica nepBbiH HacToauiHH 
aCCHMHAHpyKJUIHH AHCT Ha TOHKOM HepeiUKe. Bo3MOaCHO, HMeHHO B TaKOM COCTOaHHH 
npopocTKH 3HMyK)T (Bo6poB, ycTHoe coo6meHne), a BecHon cneAyiomero BereTauH- 
OHHoro nepHOAa ceMaAOAH OTMHpaiOT h (JjopMupyeTca po3eTxa AAHHHonepeuiKOBbix 
AHCTbeB. 

TaKHM o6pa30M, npn HccAeAOBaHHH oHToreHe3a HieAxoBHiixa boaocoahcthoto Ha- 
mh BbmeAeHo h onncaHo 4 nepnoAa — AaTeHTHbin, npereHepaTHBHbifi, reHeparaB- 
HbiH, nocTreHepaTHBHbiii, a Taxace 10 oHToreHeraHecxHX (B03pacTHbix) cocToaHHH. 
JlaTeHTHbiH nepHOA npeACTaBAeH hokoxuihmhca ceMeHaMH, npereHepaTHBHbin — npo- 
pOCTK3MH, KJBeHHAbHbIMH, HMMBTypHblMH H BIipniHHAbHblMH B03paCTHbIMH COCTOA- 
HHaMH, reHepaTHBHbiH — moaoahmh, cpeAHeB03pacTHbiMH h CTapbiMH reHepaTHBHbi- 

MH. nocTreHepaTHBHbiii nepHOA-Cy6ceHHAbHbIM H CCHHAbHblM B03paCTHbIMIl COCTOa- 

HHAMH. 

UleAKOBHHK BOAOCOAHCTHblH MOaCHO OTHeCTH K nOAyp03eTOHHbIM KHCTeKOpHeBbIM 
paCTeHHHM C HenpOAOAaCHTeAbHOH (lOBeHHAbHOH) p03eTOHHOH (J»a30H B OHTOreHe3e. Po- 
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3eT0HHbiH MOHonojjHanbHo HapacTaiomHH no6er Ha HanajibHbix 3Tanax pa3BHTHa nocre- 
neHHo CMeHfleTca yzuiHHeHHbiMH 6e3po3eTOHHbiMH mohouhkjihhcckhmh no6eraMH — 
BO B3pOCJ10M COCTOHHHH. 

XapaKTepHbIMH HepTaMH IlieJIKOBHHKa BOJIOCOJlHCTHOro BBJlflKJTCfl BblCOKajI CKO- 
pocTb OHToreHe3a, CBOHCTBeHHaa mhothm Bo^HbiM pacTeHHXM, no3flHB5t (ceHHJibHaa) 
HecneuHajiH3HpoBaHHaH /te3HHTerpaun5t. KpoMe Toro, b npopecce HH/utBuayajibHoro 
pa3BHTHfl BpKO Bbipa>KeHbI yCJIOJKHeHHe paCHJieHeHHOCTH JIHCTOBbIX JKHJIOK Ha BOCXOflH- 
men BeTBH oHToreHe3a h B03BpaT k JiHCTbflM roBeHHnbHoro rana b nocTreHeparaBHOM 
nepwofle. noflBOAHbiH o6pa3 >kh3hh menKOBHiiKa OTpa3HJica xax Ha Mop<j>ojiorHH ot- 
ZiejibHbix opraHOB, Tax h Ha pHTMe pa3BHTHH h oHToreHe3e pacreHHH. OHToreHe3 mo>k- 
ho xapaKTepH30BaTb xax nojiHbin, c kopotkhm npereHepaTHBHbiM h npoaoJDKHTejibHbiM 
(so 3 Mec.) reHepaTHBHbiM nepHoaaMH. 
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SUMMARY 

The ontogenesis of a submerged pseudoannual Batrachium trichophyllum (Chaix) Bosch is de¬ 
scribed. 4 periods (latent, pregenerative, or virginile, generative and postgenerative) and 10 ontogene¬ 
tic (age) stages arc distinguished and described in the species ontogenesis. B. trichophyllum is a semiro¬ 
sette shoot plant with a racemose root system, with a short (juvenile) rosette stage in the ontogenesis. 
The species is characterized by a high rate of the ontogenesis as typical of many aquatic plants, and by 
a late (senile) nonspecialized fragmentation. The ontogenesis of the plant is complete, with a short pre¬ 
generative and a long (up to 3 months) generative period. 
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Po;r Actinotus Labill., KOTopbiii b 6oJtbiUHHCTBe coBpeMeHHbix chctcm BKJUoneH b cociaB Umbellife¬ 
rae — Hvdrocotyloideae, 3HaHHTeabHO OTJiHHaeTca ot npyrnx npencTaBHTCJieii 3Toro noaceMeircTBa n Bcero 
ceM. Umbelliferae b uenoM He tojibko coeeprueHHo hhum cnoco6oM (JropMHpoBaHHJt 3aBJi3H, ho h mhohimh 
npH3HaKBMH CTpocHira njioaa. Hmcx b KapnoJiorHHecKOM OTHOineHHH OHeHb Mano cxoflCTBa c poitOM Xan- 
thosia Rudgc, c KOTOpbiM ero o6biKHOBCHHO c6jiH/KaK)T, paccMaTpHBaa b cocTaBe Umbelliferae — Hvdrocoty- 
loideae, Actinotus flCMOHCTpHpyer eme MeHbuie o6whx oco6eHHOCTeii CTpoeHHx nnoaa c npeacTaBHTe.ixMH 
Umbelliferae — Apioideae, Umbelliferae — Saniculoideae, Araliaceae, a raiOKe Cornaceae s. 1. MayunB Mop- 
(J)onorn>recKHe H aHaioMHqecKHC npH3HaKH 3pe.3bix nJioaoB 4 biijob pofla Actinotus ( A. helianthi Labill., 
A. forsythii Maiden et Betche, A. leucocephatus Benth., A. minor (Sm.) DC.) h onripaxcb Ha CBCflCHiia, Ha- 
KonjieHHbie b jiHTepaTypHbix HCTOHHHKax, aBTopbi cHHTaroT uejrecoo6pa3HbiM o6oco6htb stot poa b cocra- 
Be OTaeabHOro MOHOTirnHoro ceM. Actinotaceae A. Konstantinova et Melikian, paccMarpHBaeMoro HaMH xax 
fam. incertae sedis b cocTaBe noaxaaccca Asteridae. 

KaioHeBbic cjiobi: t()HaoreHH>i, CTpoCHne naoaa, Umbelliferae — Hydrocotyloideae, Actinotus, Acti¬ 
notaceae. 

He6oJibuioH poA Actinotus, BXJiKmatomHH okojio 20 bhaob, orpaHHHeH b CBoeM pac- 
npocTpaHeHHH ABCTpajineH h OxeaHHeii, noAaBJiaiomee ace 6oflbuiHHCTBO bhaob BCTpe- 
naeTCJt Ha ABCTpajiHircxoM KOHTHHeHTe (Webb, 1980). FIpeACTaBHTejiH Actinotus — He- 
6ojibuiHe TpaBflHHCTbie pacreHHH c xapaKTepHbiM 6apxaracTbiM onymeHHeM. 06naaaa 
HaCTOfllUHMH nceBflaHTHHMH Ha flJIHHHbIX UBeTOHOCaX, OHH OTflajteHHO HanOMHHaiOT 
Astrantia L. (Froebe, Ulrich, 1978; Froebe, 1979). MHorae, ho He Bee bhah Actinotus 
aH/ip0M0H03UHHHbi, npHneM Myaccxne uBeTKH jih6o CKyneHbi no nepncJjepHH nnorao 
cKOMnoHOBaHHbix KopjHHOK (Webb, 1980), jih6o pacnpe/ieneHbi BnepeMeutKy c o6oe- 
noJibiMH UBeTKaMM (Magin, 1978). Coubcthb oxpyaceHbi bchuom rycTO onyiueHHbix, 
peflKO noHTH roJibix, Kan y Actinotus bellidoides (Hook, f.) Benth., npHUBeTHbix JiHCTbeB 
(Webb, 1980). HaH6ojibutHM nocroHHCTBOM npH3HaKOB OTJiHHaeTca aHApouefi, Han- 
MeHbLUHM — OKOJiouBeTHHK. CoxpaHtnomaflca npn naoAax HameHxa MoaceT 6biTb xax 
pa3AenbHo (A. helianthi Labill.), Tax h noJiHocTbto cnaitHOJiHCTHoit (A. forsythii Maiden 
et Betche, A. leucocephatus Benth.). BeHnnx 3HanHTeJibHo peAyunpoBaH, BnnoTb ao 
1 nenecTxa y A. minor (Sm.) DC. (Magin, 1978); npH3Haxn, xapaxTepH3ytoiiiHe 33BH3b 
(noxajiH3auHfl npoBOAantHX nynxoB, CHMMeTpHa, onymeHHe) Taxace BecbMa BapHa6ejib- 
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hh (Magin, 1977, 1978). IlJioflbi — cxH30KapnHH, peayunpoBaHHbie jxo oflHoro (J)yHK- 
UHOHnpyiomero MepHKapnHa (Webb, 1980). 

Actinotus, onHcaHHbiH J. J. Labillardiere (1805) b paMKax Pentandria Monogynia , 
b aaJibHeHiueM Han6ojiee nacTo paccMaTpHBajin b cociaBe Umbelliferae — Hydrocoty- 
loideae (Baillon, 1880; Rompel, 1895; Drude, 1898; Berlioz, 1917; Ko30-FIojmhckhh. 
1924; Pimenov, Leonov, 1993). fleficTBnrejibHo, o6mnH njiaH CTpoeHna nepnicapnHH 
c6jin*aeT Actinotus c npeaciaBHTe.iHMH hmchho 3Toro noflceMeficTBa 30HTHHHbix. Kan 
h y Bcex Hydrocotyloideae, b nepmcapnHH nnoflOB pacTeHHH 3Toro poaa xopomo Bbipa- 
aceH cmiouiHOH (J)yTJiap cKJiepeHXHMara3HpoBaHHoro 3HaoKapnna, oRpyacaromHH ce- 
MeHHyio nojiocTb, a TaioKe npuMbiKatoiuHii k HeMy cjioh KpncTajinoHOCHbix kjictok c 
KpHCTajmaMH xapairrepHOH poM6HHecKofi tfjopMbi. C apyrofi CTopoHbi, Actinotus 3Ha- 
HHTejibHO' OTHHHaeTca ot Hydrocotyloideae no rany cBoero oflHOceMeHHoro HeBCKpbi- 
Baiomerocfl naoaa. Taicne bbho BTopHHHbie, npoH3BOflHbie $opMbi BCTpenaiOTCfl cpe/m 
npeflCTaBHTejien Umbelliferae b noaceM. Saniculoideae (Lagoecia L., Petagnaea Cam¬ 
el), ho He Hydrocotyloideae, b cbjbh c new HeKOTopbie HCcneaoBaTenH othochjih Actino¬ 
tus k Saniculoideae (Candolle, 1829, 1830; Bentham, 1867). HaKOHeu, N. Magin (1978) 
Ha ocHOBaHHH H3yneHHB Mop^ojioraHecKHX oco6eHHOCTeH UBeTKa h b nepByio onepeflb 
pa3BHTHH rHHeuea, npnineji k BbiBO/iy o Heuejiecoo6pa3HOCTH BKJHOHeHHa Actinotus 
b cocraB Umbelliferae b uejioM. TaKHM o6pa30M, Bonpoc o CHCTeMaTHnecKOM nonoace- 
HHH pofla H o ero B03M0>KHbIX (J)HJIoreHeTHHeCKHX CBH3HX OCTaeTCfl OTKpbITbIM. 

U,eHH 0 CTb KapnonornHecKHx npH3HaKOB juin CHCTeMaraKH Umbelliferae o6men3- 
BecTHa (Baillon, 1880; Roth, 1977; Thxomhpob, KoHCTaHTHHOBa, 2000), a Meac/iy TeM 
aaHHbie 06 oco6eHHOCT5tx CTpoeHna mio^a h ceMeHH y Actinotus BecbMa oTpbiBOHHbi 
(Rompel, 1895; Berlioz, 1917; Konstantinowa, 1997) h, tbkhm o6pa30M, HyayraiOTCH b 
aeTajiH3auHH h nocJie^yiomeM o6o6meHHH. riosTOMy uejibio HacToamero HccneaoBa- 
hha HBJiaeTCfl nonbiTKa yTOHHeHHH MecTa po/ja Actinotus b cncTeMe UBeTKOBbix pacTe- 
hhh Ha ochobehhh aHamoa flaHHbix KapnonornH. 


MaTepnaji h MerojHKa 

B HacToameii pa6oTe npnBOAHTca pe3yjibTaTbi, nojiyneHHbie npn nccjie/ioBaHHH 
mioflOB 4 BHflOB poaa Actinotus. MaTepnaa 6bui nonyneH H3 Tep6apnH EoTaHnnecKoro 
HHCTHTyTa PAH (LE). Ero roTOBHUH no o6menpnHflTOH MeTo/unce, npeflBapHTenbHo 
BbiflepacHBaa b cMecn cnnpT : rjiHpepHH : Bo/ia (1 : 1 : 1) b TeneHne HecKOJibKHx cyTOK; 
cpe3bi H3roTaBJiHBaJiH Ha MHKpoTOMe h ot pyxn. C uenbK) BbiacHeHHa CTeneHH JiHrHH- 
(J)HKauHH mieTOHHbix o6onoHeK, a TaK>Ke co/iepacaHHfl fly6njibHbix BemecTB, acnpoB h 
KpaxMana 6biJiH npoBeaeHbi cooTBeTCTByiomne rHCToxnMnnecKne peaiojHH (IIpo3H- 
Ha, 1960; G>ypcT, 1979; EapbiKHHa h ap., 2000). Ahetomhio nnoaoB H3ynajiH Ha BpeMeH- 
Hbix h nocTOAHHbix npenapaTax c HcnoJib30BaHneM cBeTOBbix MHKpocKonoB MEP-1 h 
AY- 12; pncyHKM BbinojiHeHbi npn noMomn pncoBaabHoro annapaTa PA-1. YjibTpacKyjib- 
mypa noBepxHocra nepmcapniia, a TaK>Ke cpeflHHHbie nonepenHbie cpe3bi HCCJie/iOBaHbi 
c noMombK) cKaHHpyiomero aneiapoHHoro MHKpocKona (C3M) HITACHI S 405A npn 
pa3JiHHHbix yBejiHHeHHHX (b ananaaoHe ot 100 3.0 2000) ho CTaHjiapTHofi MeTo^HKe. 

Pe3yjibTaTbi 

ILioa Actinotus — oahoccmchhoh HeBCKpbiBaiomHHca, OBanbHbiH b onepTaHHH, ryc- 
to onyineHHbiH jyiHHHbiMH bojidckemh (pnc. 1). OflHa cTopoHa ero 6o;iee hjih MeHee 
naocicaa, apyraa — nporaBononoKHaa — Bbinymiaa. Pe6pa b HHCJie 5: OoxoBbie HaH6o- 
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Pnc. 1. Bhcujhhh bh^ nnoflOB Actinotus helianthi (u), A. leucocephalus ( 6 ), A.forsythii (e), A. minor (e). 

MacLiiTaoHaq jiMHefixa — 1 mm. 


jiee xopouio BbipaaceHHbie, KHJieBHflHbie; aopcajibHoe h 06 a BeHTpaubHbix — cjia6oBbi- 
CTynaiomHe, HiiTeBHUHbie (pnc. 1). B iuioaax A. helianthi npocMaTpuBaeTca o6biHHO 
8 —9 t3khx pe6ep. ’-laiuejiHCTHKH cpacTaraTca TOJibKO npn ochob3Hhh (A. helianthi. 
A. minor) huh no Bcefl CBoefl iyiHHe (A. leucocephalus, A.forsythii) (pnc. 1). Bojiockh 
paBHOMepHO pacnpeaeneHbi no Been noBepxHOCTH nepHicapmui (A. helianthi, A. leuco¬ 
cephalus) jih6o cocpeaoTOHeHbi npenMymecTBeHHO Ha pe6pax (A. forsythii, A. minor). 
TpHxoMbi BeTBamnecH, npuneM jiyHH BToporo nopaflKa Moryr 6biTb xopouio pa3BHTbiMH 
h no flJiHHe noHTH conocTaBHMbiMH c rjiaBHbiM uynoM, ot KOTOporo ohh otxojiht (A. he¬ 
lianthi) (pnc. 2, 6), MoryT BbiruaueTb 3HaHHTejibHO yKoponeHHbiMH (A. minor) (cm. ra6- 
jnmy-BKJieiiKy, e), a HHoraa BbiCTynaioT Jinuib xax 6yropKH, o6pa3ya CBoeo6pa3Hyto He- 
poBHyio «KaflMy» Ha jiyne nepBoro nopauxa (A. leucocephalus, A. forsythii) (pnc. 2, ok). 
noBepxHOCTb nnoua 6yrpucTaa: KancflbiH 6yropoK npeacTaBJiaeT co6oh HapyncHyio no- 
BepXHOCTb CTeHKH KJieTKH 3K30KapnHH H B CB0K3 OHepe/Ib HCnempeH OOpO jflKaMll (cTpyii- 
HaTbiii MHKpopejibecJ) (pnc. 2, ^)), JiHiub y A. minor 6yropKH poBHbie, HecTpyKTypupo- 
BaHHbie (cm. Ta6jiHuy-BKJieHKy, 6). Rnoubi A. helianthi h A. leucocephalus KpacHOBa- 
TO-6ypbie 6uaroflapji npucyTCTBHio <J)uo6a({)eHOB b KJieTKax 3K30Kapnuji. OflHaxo o6maa 
oxpacKa njiona H3-3a HauHHHn rycToro onyiueHHH nacTo He cooTBeTCTByer uBeTy noBepx- 
hocth nepHicapmui: Tax, A. helianthi BbinumHT oneHb CBembiM, non™ 6eiibiM, a A. leu- 
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e/s4 1 5K 1 


01 ^ 9 ? 


Fhc. 2. TpnxoMbi na noBcpxHOCTH ruioixoB po^a Actinotus. 
a — A helianthi , X250; 6 — A hehanthi. X1000; « — A. leucocephalus. X250;— .4. leucocephalus , X 1000; <-) — A for- 

srtlui, X250: m- — A . forsythii. X1000. 

cocephalus — pbi/KeBaTbiM. Cthjio;uih, cpocnmccn npii oCHOBamin, b 30He cpacTaiiHn 
HepeflKo onyuicHHbie. Mctko o({>opMJieHHbie HeKTapHHKii npucyTCTByioT y Bcex 4 uccjie- 
/lOBamibix bhjiob, oziHaKO jioKajin3auHA hx cymecTBeHHO pa3HH'iaeTCfl (cm. Taojiimy). 

Ha nonepeMHOM cpe3e ncpcs cepenmiy nno/i Tpaneu,HcBH/iHo-3JiJiHnTHMecKHH huh 
noHTH TpeyroubHbiH (cm. iafijinny-BKJieHKy,,’). nepuKapmiH MO/KeT 6biTb vcjiobho no- 
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Phc. 3. OparMeHTbi nonepenHbix cpe30B nepHKapnHH b paficwax pe6ep y Actinotus helianthi (a). A. mi 
nor (5), A leucocephalus (a), A.forsythii (d) h b Me*pe6epHOM ynacTKe y A. leucocephalus (e). 
OcTajitHbie o6o3HaMeHH)i — b xexcre 







apa3flejieH Ha 3 nemo Bbipa^eHHbie aHaTOMo-TonorpacjjHHecKHe 30Hbi. 3K30KapnHH oj- 
HOCJIOHHblH, H3 OHeHb KpynHbIX, CJierKa BbITHHyTbIX B T3HreHTaJlbHOM HanpaBJieHHH HJ1H 
nOHTH KBflflpaTHbIX KJieTOK, nOKpbITbIX TOJICTbIM CJlOeM KyTHKyjlbl (pHC. 3; CM. Ta6jlH- 
uy-BiuieHKy, d, jk). Kjictkh 3th MoryT coaepacaTb ,ay6HjibHbie BeiyecTBa (A. helianthi 
(pnc. 3, a), A. leucocephalus (phc. 3, e, ^)), a HeKOTopbie H3 hhx naiOT Hanajio TpnxoMaM 
(pHC. 3, 6 —e; cm. Ta6jiHuy-BKJieiiKy, dk ). Me30KapnHH jjoeraTOHHo tohkhh, H3 He6ojib- 
uioro HHCJia cjioeB, kjictkh KOTopbix TaioKe HHoraa aanojiHCHbi cjmooaijjeHaMH. IIpoBO- 
jwmHe nyHKH — H3 HecKOJibKHX npoBOjyiiHHX 3 jicmchtob hjih He3aMeTHbie, nojiHocTbK) 
o6jiHTepHpoBaHHbie. Pe6epHbix ceKpeTopHbix KaHajibueB, CTOJib xapaKTepHbix n jih ne- 
pHKapnHH npeflCTaBHTeJiefi Hydrocotyloideae, He o6napy>KeHO (pnc. 3, a — e). Boxpyr 
nyHKOB jioKajiH30BaHbi KOMnjieKCbi mcjikhx, h3cthhho pa3pymaiomHxcH b xone pa3BH- 
thh nnona 4>Jio6a(J)eHcoflepacamHx ichctok (A. leucocephalus — pnc. 3, e). Me30KapnHfi 
A.forsythii ucjihkom cocTaBJieH mcjikhmh KJieTKaMH, nosTOMy KompacTa Mexvjy oKpy- 
acaromHMH nyHKH KOMnjieKcaMH h KJieTKaMH ocrajibHon Haem Me30KapnHH He Ha6jno- 
jjaeTca (pHc. 3, d). B nepHKapnHH A. helianthi Bee napeHXHMHbie kjictkm omiHaKOBO 
KpynHbie (pnc. 3, a). CaMbifi BHyTpeHHHH cjioh, Bnjiomyio npiiMbiKaioiHiiii k bojiokh3m 

3HflOKapnHH,-KpHCTajUlOHOCHblH. KpHCTajIJlbl HMeiOT pOM6HHeCKyH3 (J)OpMy H BeebMa 

BapbHpyK)T no BejiHHHHe: caMbie KpynHbie KpHCTajuibi oTMeHeHbi h3mh y A. leucocepha¬ 
lus (pwc. 3, e, ^). 3naoKapnHH («KOCTOHKa» — pyren) mouihuh, CKJiepeHXHMara3Hpo- 
BaHHblH, npeHCT3BJieHHbIH CJIOHMH BOJIOKOH, OpHeHTHpOBaHHbIMH B pa3JIH'HIbIX HanpaB- 
jieHHHX. CaMbiii BHyTpeHHHH, npHMbiKaiomHH k cnepMOflepMe cjioh o6pa30BaH TaHreH- 
TajibHO HanpaBJieHHbiMH bojiokh3mh (pnc. 3; cm. Ta6jiHuy-BKJieiiKy, d, dk)\ b o6jiacni 
6okobwx pe6ep BOJiOKHa Bcex cjiocb npHo6peTaioT o6biHHo napajuiejibHyio npojjojibHoii 
och njiofla opueHTaiiHio. B o6pa30BaHHH koctohkh y HeKOTopbix bhaob ( A.forsythii) 
npHHHMaioT ynacrae Taoce kjictkh Me30KapnHH, h oHa, t3khm o6pa30M, xapaKTepH3y- 
eTCfl CMemaHHbiM, «Me3o-3HjioKapnHHeCKHM» nponcxojKjieHHeM (pnc. 3, (); cm. Ta6- 
jiHuy-BKJieiiKy, d). CeMeHHan Koacypa H3 1—2 cjiocb 3HanHTejibHo netjiopMHpoBaHHbix 
KJieTOK, rpaHHubi Menyiy kotopmmh, Kax npaBHJio, He npocMaTpHBaiOTCH (cm. Ta6jiH- 
uy-BKJieiiKy, dk). 


OScyncacHHc 

B pe3yjibTaTe cpaBHHTejibHoro MopcJiojioro-aHaTOMHHecKoro HccJienoBaHHH njiojjOB 
4 bhjiob pona Actinotus (cm. Ta6jnmy) h3mh otmchcho Hpe3BbiHafiHoe hx cBoeo6pa3He, 
Hauieamee cBoe BbipanceHHe: nepBoe — b cneimiJiHHecKOH yjibTpacipyKType noaepx- 
hocth njiojja h BeebMa xapaicrepHOM onyineHHii; BTopoe — bo bhciuhhx, MopiJiojiorHHe- 
CKHX OCo6eHHOCTHX eTO CTpoeHHH, TaKHX KaK HajIHHHe o6oCo6jieHHbIX HeKTapHHKOB, 
cpacTaHHH CTHJioAHeB h jip.; Tpeme — b aHaTOMHnecKOM cTpoeHHH nepHKapnHH (Majiofl 
moihhocth Me30KapmiH, nojiHOM oTcyTCTBHH pe6epHbix ceKpeTopHbix KaHajibueB, cnjib- 
hom pa3BHTHH 3K30KapnHH, KJieTKH KOToporo no cbohm pa3MepaM MoryT npeBbiuiaTb 
TOJiuiHHy Bceii 30Hbi Me30KapnHH h noHTH paBHHTbCH Been ocTajibHoii HacTH nepHKap- 
nun); h, HaKOHeu, b caMOM rane ojiHoceMeHHoro HeBCKpbiBaioiiieroCH njiona, TaK He xa- 
paKTepHoro juih Umbelliferae b ueJioM. 

J. Berlioz (1917) nojiaraeT, hto 3aBH3b h njioji Actinotus (JiopMHpyioTCH 2 njiojiojinc- 
THK3MH, O HeM CBHJieTeJlbCTByeT HaJlHHIie 2 OJIHH3KOBO p33BHTbIX CTHJIOJIHeB, a npHCyT- 
cTBiie 1 ceMeHHoro rHe3jja o6ycjioBJieHo Hejiopa3BHTHeM Me»crHe3jiHOH neperopojiKH. 
AHajiorHHHbiM o6pa30M, no Berlioz, pa3BHBaeTCH njioji Petagnaea ( Umbelliferae — Sa- 
niculoideae), a ojiHorHe3/iHaH 3aBH3b npejicTaBHTejieii pona Lagoecia ( Umbellife¬ 
rae — Saniculoideae) (JjopMiipyeTCH coBepuieHHo HHane — b pe3yjibTaTe aTpocJiHH ojiho- 
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ro njiofloJiHCTHKa. CaM Berlioz (1917) HaCTaHBaeT Ha c6nnaceHHH Actinotus c npea- 
CTaBHTejiHMH Hydrocotyloideae, HCxoaa H3 ocobeHHOCTefi rHCTOaorHHecKOH CTpyKTypw 
nepHKapniia stoto poaa, ero reorpacjjHHeCKoro pacnpocTpaHeHHa h ap- 

^eficTBHTejibHo, caM no ce6e (JjaKT (JjopMHpoBaHHa y Actinotus nceBaoMOHOMepHoro 
rHHeuea h BnocaeacTBHH naoaa He MoaceT cayarHTb npenaTCTBHeM aaa BiGHOHeHHH sto- 
ro poaa b cocTaB Umbelliferae — Hydrocotyloideae. ripuHHMaa bo BHHMaHHe cymecTBO- 
BaHne b paMKax nopaana Araliales napaaaeabHbix nyrefi 3BoaiouHOHHoro pa3BHTira 
(Thxomhpob, KoHCTaHTHHOBa, 1995), npaBOMepHO 6buio 6bi npeanoaoacHTb, hto nceB- 
aoMepHbie njioabi KaK CTpyKTypbi bmcoko cneuHaaH3HpoBaHHbie Moiyr B03HHK3Tb pa3- 
hmmh nyTHMH b pa3Hbix 3BOJHOuHOHHbix bctbhx, 6epymHx Hanaao b pa3Hbix noace- 
MeficTBax Umbelliferae. /(ocraniyB onpeaeaeHHoro SBoaiouHOHHoro ypoBHa, ohh npn- 
o6peTaK>T aonojiHHTejibHbiH Ha6op o6lhhx, c6aHacaiomHx hx KOHBepreHTHbix nepr 
BbICOKOH CneUHaJlH3anHH H B TO ace BpeMH COXpaHJHOT B CTpoeHHH CBOHX penpOayKTHB- 
Hbix opraHOB HeKOTopbie npH3HaKH npeaKOBbix (JjopM, t. e. ocHOBHbie xapaKTepHCTHKH 
HexoaHoro noaceMericTBa. 

OanaKo Magin (1977, 1978) noKa3aa, hto Actinotus (JjopMHpyeTca BecbMa Heo6bin- 
hhm aaa npeaCTaBHTejiefi Umbelliferae cnoco6oM — H3 33bb 3H, Ha BceM cbocm npoTH- 
aCeHHll XapaKTepH3yH3meHCfl CHMnjIHKaTHbIM CTpoeHHeM H H3HaHaabHbIM OTCyTCTBHeM 
MeacrHe3aHOH neperopoaKH. Meacay TeM xopouio H3 bcctho, hto h y Araliaceae, h y Um¬ 
belliferae 33BB3b Ha 6ojibiueM CBoeM npoTaaceHHH HMeeT ciinacmiaHaTHoe CTpoeHHe, a 
CHMnaHKaTHbifi ee ynacTOK oneHb HeBejiHK. 3 tot (Jjaicr, no mhchhio Magin (1978), 3a- 
CTaBJiaeT ycoMHHTbca b npHHaaaeacHocTHzl c?/«oh/5 He mribKO k ceMeficTBy sohthhhmx, 
ho h Boo6me k Hopaaxy apaaneBbix b ueaoM. 

Pe3yjibTaTbi npoBeaeHHoro nccaeaoBaHHa BbiHyacaaioT Hac coraacHTbea c N. Magin, 
hto Actinotus, BepoaTHo, ao chx nop He 3aH«a Haaaeacamero MeCTa b CHCTeMe noKpbiTO- 
ceMeHHbix pacTeHHH. Ecjih BKJnoHenne Actinotus b cocTaB Umbelliferae — Hydrocotyloi¬ 
deae Bce-TaKH HMeeT noa co6oh HeKOTopbie ocHOBaHHa, b nepByio onepeab — thctojio- 
ranecKHe oco6ohhocth cTpoeHiia.nepHKapnHa, to b paMKax stoto noaceMeiicTBa c6an- 
aceHHe Actinotus c Xanthosia Rudge h Schoenolaena Bunge (Drude, 1898), ocHOBaHHoe 
aiiiiib Ha npH3HaKax onymeHHocTH naoaa h HaiiHHHa coxpaHaiomeHca npH hcm KpynHoii 
HameHKH, BbiraaaHT BecbMa coMHHTeabHbiM. Mhmmh cbob3mh, ecan yac Actinotus h 
HaxoaHT cBoe MecTo b CHCTeMe Hydrocotyloideae, to odHapyacHTb KaKne-anoo CBH3H 
ero c apyrHMH poaaMH BHyTpn 3Toro noaceMeiicTBa 30HTHHHbix ne yaaeTca, Tax hto 
nonoaceHHe ero b noaTpn6e Xanthosiinae (Drude, 1898) caeayeT npH3HaTb BecbMa h 
BecbMa ycaOBHbiM. IloaTOMy cpeau npeacTaBHTeaeii Hydrocotyloideae stot poa nen3- 
6eacHo oKaabiBaeTca b HeKOTopoM «xaKCOHOMHHecKOM BaKyyMe». H He ToabKO oaHO- 
ceMeHHOH HeBCKpbiBajomHHca naoa, CToab HexapaKTepHbiii jiim Hydrocotyloideae h 
Umbelliferae b neaoM, ct3bht Actinotus b noao6Hoe o6oco6aeHHoe noaoaceHHe, ho 
TaKa<e cnenH<|iHHecKHe npnauaKH onymeHHa, pa3BHBaiomaaca noa HameHKoii y A. heli- 
anthi HoacKa, cpocuineca b ochob3Hhh CTnaoaHH, MopcjjoaorHHecKH neTKO o6oco6aeH- 
Hbie HeKTapHHKH, oco6eHHocra KaeTOK 3K30Kapnna, OTcyTCTBHe pe6epHbix KaHaabneB 
b nepHKapnHH, a caMoe raaBHoe — xapaKTep 3aaoaceHHa h pa3BHTHa rHHeuea (Magin, 
1978). 

Flo THny conBeraa Actinotus MoacHO cpaBHHTb cKopee c Saniculoideae, Heacean c 
Hydrocotyloideae (Froebe, Ulrich, 1978; Froebe, 1979); k TOMy are hmchho cpeaH caHH- 
KyaonaHbix BCTpenaroTca npeacTaBHTean c nceBaoMOHOMepHbiMH naoaaMH — Petag- 
naea h Lagoecia. OaHaKO y Bcex 6e3 HCKaroneHHa npeacTaBHTeaeii Saniculoideae oaun 
nan HecKoabKo (Actinolema Fenzl) caMbix BHyTpeHHHx caoeB nepHKapnna cocTaBae- 
Hbi napeHXHMHbiMH KaeTKaMH c HeyToameHHbiMH HeoapeBecHeBuiHMH oboaoHKaMH, a 
MexaHHnecKHe tkbhh, ecan ohh HMeioTca, aoKaan30BaHbi 6anace k nepncjjepHH naoaa. 
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k ero 3K30Kapnmo. Tax, 30Ha np03eHXHMHbix MexaHHHecKHx 3JieMeHTOB b naoaax Pe- 
tagnaea aoKaaH30B3Ha b cpeaHHHbix caoax nepHKapnHH, a nepHKapnHH Lagoecia non™ 
nOJIHOCTbK) JIHUieH CKJiepeHXHMHOH OOCTaBJMKJmeH, eCJlH He yHHTbIBaTb BOJIOKHa, BXO- 
namne b cocTaB aepHBaTOB npoBoaamnx nyHKOB. y bhaob Actinotus, HanpotHB, moih- 

HblH (JjyTJWp BOHOKOH-SHflOKapnHH HHH «K0CT04Ka»-HenOCpeflCTBeHHO npHMblKa- 

eT k ceMeHHOH xoacype. 

lErax, no HaiueMy mhchhio, nocKoabKy oco 6 chhocth pa3BiiTiiH nBeTKa h cnoco 6 06 - 
pa30BaHHH 33BX311 — noKa3aTean Hpe3Bbi43HHO BaxcHbie, b K0He4H0M HTore o 6 ycaoB- 
JUiBaramHe Tun h oco 6 chhocth naona, nmopupoBaTb hx npn Bbipa 6 oTKe B3raHaoB Ha 
CTpyKTypy chctcmw Heab3H. T HCTOJiorH4ecKHe oco 6 chhocth CTpoeHHH nepHKapnHH, 6 e- 
3yCHOBHO, HMeKJT 3Ha4HTenbHbIH T3KC0H0MH4eCKHH BeC, OflHaKO npHCyTCTBHe flepeBH- 
hhctoh kocto4kh bo BHyrpeHHHX caoax nepHKapnHH — npH3H3K, xapaKTepmyiomHH 
Bee nnoflbi, Ha3biBaeMbie «kocthhk3mh» hjih «nHpeHapHHMH», He3aBHCHMo ot THna 3 a- 
BH3H, H3 KOTopofi ohh npoH3omaH. FIosTOMy BmuonaTb Actinotus b cocTaB Hydrocotyloi- 
deae ToabKO noxoMy, hto BHyrpeHHHe cjioh nepiiKapHHH 0Ka3biBai0TCH cocTaBaeHHbiMH 
onpeBecHeBuiHMH bojiokh3mh, a no nepmJiepHH koctohkh 3ajieraeT KpHCTaaaoHOCHbin 
cjioh, nyMaeTCH, Heuenecoo6pa3Ho. Heueaecoo6pa3Ho TaiOKe 6 hjio 6 bi nojiHocTbio npo- 
HrHopnpoBaTb 3 tot npH3H3K h npH4HCJiHTb Actinotus k Saniculoideae, b oco 6 chhocth 
noTOMy, hto HajiH4He xoth 6 m oaHocnoHHoro napeHXHMara4ecKoro 3HaoKapnHH, ko- 
TopbiM Actinotus He o 6 aaaaeT, mohcho paccMaTpHBaTb KaK yHiiBepcajibHyra xapaKTepH- 
CTHKy Bcex 6e3 hckjhohchhh npeaCTaBHTeaen Umbelliferae—Apioideae h Umbellife- 
rae — Saniculoideae. 

AHaiiH3HpyH B03M0>KHbie cbh3h Actinotus c BHflaMH h ponaMH ceM. Araliaceae KaK 
Han6oaee oansKoro k 30HTH4HMM, caeayeT oTMeTHTb, hto y npeaCTaBHTeaen stoto ce- 
MencTBa Kpafme peaxo BCTpenaioTCH oflHoceMeHHbie naoflbi (Arthrophyllum Blume. 
Eremopanax Baill.), k TOMy ace 3Ha4HTeabHO 0TaH4aK»mnecH ot naoaoB Actinotus. 
He yaaeTCH OTMeTHTb cymeCTBOBaHne 6 jih3Khx 3T0My poay npeaCTaBHTeaen h cpean 
6oaee MHoronHcaeHHbix BHaoB apaaneBbix c caMbiM pa3HbiM hhcbom rae3a 33 bh3H h co- 
OTBeTCTBCHHo ceMeHHbix noaocTen naoaa. 

OaHoceMeHHbie HeBCKpbiBaiomHecH naoau mnpoKO pacnpocTpaHeHbi y 4pe3Bbi- 
aaflHo pa3Hoo6pa3Hbix npeaCTaBHTeaen nopnaKa Comales. CpaBHeHHe KapnoaorHne- 
ckhx oco 6 eHHocTefi Actinotus, c oaHOH CTopoHbi, h Cornales — c apyrofi, KaaceTCH HaM 
BecbMa npaBOMepHbiM b cbh3h c 6aH30CTbio 3 toto nopaaKa k nopaaxy Araliales h, cae- 
aoBaTeabHO, k ceM. Umbelliferae. J\nx KH3HaoBbix b ueaoM xapaicrepeH cohhwh oaHoce- 
MeHHOH nnpeHapHH c xoporno anc|)(J)epeHmipoBaHHbiM, o6m4ho MHorocaoiiHbiM nepn- 
KapnneM, pa3aeaeHHbiM Ha ranaHTHaabHyio h KapneaanpHyio aacTH (TpHiJtOHOBa, Em- 
6 aTypoBa, 2000; EMOaiypoBa, 2002). B to BpeMH KaK coaHaa ero nacTb OTBeTCTBeHHa 
npeacae Bcero 3a HaKonaeHne Baarn h 3 a npHBaeHeHHe pacnpocTpaHHTeaeii, eaHHHnefi 
aHeceMHHauHH HBaneTCH MHorocaoHHan K0CT04Ka h HaxoaHmeeca b Hen ceMH, noxpbi- 
Toe BecbMa tohkoh, caaBaeHHOH h o6m4ho anuieHHOH MexaHHHecKHx saeMeHTOB ce- 
MeHHOH Koacypofi (Netolitzky, 1926). HHyio CTpyKTypy npeacTaBaaeT co 6 oh cyxon, 3Ha- 
4HTeabHo onymeHHbiH naoa Actinotus, oaeBnaHo coBepmeHHo He npncnoco 6 aeHHbin 
k 3ooxopHH h aaaeKO ymeauiHH no nyra cnemiaaH3an.HH b apyroM HanpaBaeHHH. Ta- 
khm o6pa30M, BbiHBHTb KaKoe-aH 6 o oneBnaHoe cxoacTBo Meacay Actinotus h Tnnn4Hbi- 
mh npeaCTaBHTeaaMH Cornales He npeacTaBaneTCH B03M0HCHbiM. 

HTaK, no HarneMy mhchhio, He 6 oabinoH, ho 4pe3Bbi4aiiH0 HHTepecHbifi poa Acti¬ 
notus, 6e3ycaoBHo, HyacaaeTCH b o 6 oco 6 aeHHH He ToabKO ot npeacTaBHTeaen noa- 
ceM. Hydrocotyloideae — rpynnbi, b KOTopofi oh cennac coBepmeHHo HeonpaBaaHHO 
4 HcaHTCH (Pimenov, Leonov, 1993), ho h ot Bcex Umbelliferae b ueaoM. Bo 3 Mohcho, 
Actinotus HBaneTCH peaHKTOBbiM npeacTaBHTeaeM HeKoraa 6 oaee MHoronncaeHHOH h 
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o6uiHpHO pacnpocTpaHeHHoii, ho He aoxcHBiueH ao Hauinx ^Heir rpynnbi pacTeHHH. 
Kpaime cnemiajiH3iipoBaHHbifi h, ohcbmaho, aajieKO yuieamHii no nyTH 3 bojhouhohho- 
ro pa3BHTHH OT BepOHTHbIX pOflCTBeHHbIX TaKCOHOB, ActinOtUS npOH3BOflHT BnenaTJieHHe 
BecbMa TaKCOHOMHHecKH o6oco6;ieHHoro poaa h noTOMy, c Hamen tohkh speHim, Bnoji- 
He 3acnyxcHBaeT BbmejieHHa b oTjjenbHoe ceM. Actinotaceae, paccMaTpHBaeMoe hbmh 
xax fam. incertae sedis b paMKax nofliciacca Asteridae. 


Fam. Actinotaceae A. Konstantinova et Melikian fam. nov. 

Herbae annuae vel perennes, tomentoso-pilosae. Flores numerosi, dense aggrega¬ 
te polygami, hermaphroditi et maseuli. Bracteae herbaceae vel petaloideae, herbaceae 
vel coloratae, tomentosae vel lanatae. Calyx integerrimus vel quinquepartitus, persis- 
tens. Stylus bipartitus. Germen inferum, uniloculatum. Fructus 5—8(9)-costatus, pilo- 
sus, asyrumetricus, ovoideus, hinc convexus, illinc subplanus. Semen unicum, subteres, 
asymmetricum. 

Typus et genus unicum: Actinotus Labill., 1805, Nov. Holl. PI. Spec., 1 : 67, t. 92 
(«1804»). 

Affinitas: familia incertae sedis. 

OflHOJieTHHe HJIH MHOrOJieTHHe BOHJIOHHO OnyUieHHbie TpaBI.I. I],BeTKH MHOrOHHC- 
neHHbie, rycTO crpynnHpoBaHHbie Ha uBeTOjioxce, nojmraMHbie, o6oenojibie h MyxccKHe. 
BpaKTeH jienecTKOBHflHbie, TpaBHHHCTbie hjih OKpameHHbie, BOHJioHHbie hjih uiepcTHc- 
Tbie. HauieHKa ueJibHOKpaHHax hjih naTHJionacTHaa, ocraiomaHCH. Ctoji6hk flBypa3- 
fleJibHbiii. 3aB«3b hhhchjih, 0flH0rHe3flHaa. Flnofl 5— 8(9)-pe6epHbiH, HecHMMeTpHHHbiH, 

HenpaBHJIbHO aHIteBHflHblH, C OflHOH CTOpOHbl BbinyKJIbTH, C apyrOH-nOHTH nJlOCKHH. 

CeMH ejjHHCTBeHHoe, BajibKOBaToe, HecHMMeTpHHHoe. 

Tnn: Actinotus Labill., 1805 («1804»). 
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SUMMARY 

Representatives of the genus Actinotus Labill. (18 species), which is included Umbelliferae — Hyd¬ 
rocotyloideae in most of contemporary systems, are small herbaceous plants with a characteristic vel¬ 
vety pubescence. They differ greatly not only from the other members of the subfamily, but also from 
those of the family Umbelliferae on the whole, in a completely different way of ovary formation, as 
well as in many structural traits of their highly specialized one-seeded indehiscent fruits. Having very 
little in common (in carpological respect) with the genus Xanthosia Rudge, which it is usually related 
to within Umbelliferae — Hydrocotyloideae, Actinotus shows even less common features of the fruit 
structure with the representatives of Umbelliferae — Apioideae, Umbelliferae — Saniculoideae, Ara- 
liaceae and also Cornaceae s. 1. We have studied morphological and anatomical traits of mature fruits 
of 4 Actinotus species ( A. helianthi Labill., A.forsythii Maiden et Betche, A. leucocephalus Benth., 
A. minor (Sm.) DC.) and also the information accumulated in literature, and consider it advisable to 
segregate the genus as a separate monotypic family Actinotaceae Konstantinova et Melikian to be pla¬ 
ced in the subclass Asteridae. 
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OnncaHO 2 hobux bum: Gagea cuneata h G. daghestanica H3 ceKumi Gagea. I“l0Ka3aHbi o6mHe aaKO- 
HOMepHOCTH Mop(J)oreHe3a cKyjibrvrypbi noBepxHocTH h n3MeHCHHX OKpacKH opraHOB BereTaraBHoro pa3- 
MHOXreHHB, KOHCTaTHpyCTCa BbICOKaa HaaeWHOCTb 3TMX npH3HaKOB flJW neaefi CHCTeMaTHKM H paCn03HaHHX 
npeacTaBHTeaefi twioboh cexuHH. 

KaioweBbie cjiOBa: Liliaceae, Gagea, hob bin bhj, Mop(J)oreHe3 BereTaTHBHbix opraHOB, FIpeaKaB- 
Ka3be. 

B OKpecTHocTHX r. KH3Jiapa, a 3aTeM h b apyrHx pafioHax Tepcxo-Cyjiaxcxoii hh3- 
MeHHocTH HaTmeH BHfl pofla Gagea Salisb. BecbMa Heo6bi4Horo jxnx cexuHH Gagea ra6n- 
Tyca (pHC. 1). Bjiaroflapa HajiHHHK) co6paHHoro b y3xnii nynox coubcthh h AJiHHHoro, 
KJiHHOBHflHo cyacaiomeroca nofleouBeTHoro JiHCTa, 3tot hccomhchho hobmh bh^ 6wji 
Ha3B3H G. cuneata. XapaKTepHbie oco6chhocth 3Toro TaxcoHa 6bum o6HapyaceHbi Tax- 
ace Ha rep6apHbix c6opax H3 apynix Tonex npejjropHOH 30Hbi CeBepo-BocT04Horo Ilpefl- 
xaBxa3bH ot oxpecTHOCTefi CTaBponoJia flo loacHbix oxpecTHOCTefi Maxa4xaJibi. 3xojio- 
rHnecxaa HHiiia BHjia MoaceT 6biTb oxapaxTepH30BaHa xax npeAropHO-noHMeHHaa, ony- 
me4Ho-xycTapHHxoBaa. 

BTopofi onncbiBaeMbiH 3flecb bhji (G. daghestanica), npuHaAoeacammi x 3toh ace cex- 
uhh, n3BecTeH noxa TOJibxo no flByM c6opaM H3 Ka36exoBCxoro p-Ha ^arecTaHa. Ero xa- 
paXTepHblMH OCo6eHHOCTHMH HBJUHOTCfl TeMH0-X0pH4HeB3a, JIHIIieHHaH CXyjlbnTypbl, 
npaxTH4ecxH rjiaaxaa noBepxHOCTb BereTaTHBHOH jiyxoBH4xn h ee 3Ha4me;ibHo 6ojiee 
xpynHbie pa3Mepbi no othoiuchhio x MarepHHCXon jiyxoBHue. Y npoHHx bhaob 3toh 
cexuHH nyxoBH4XH bo MHoro pa3 MeHbine h (jjopMa hx Ha Bcex CTaanax pa3BHTna cra- 
6HJibHo oxpyrjiaa. 3toto Henb3n cxa3arb b othoiuchhh onncbiBaeMoro BH/ia. Ero yxpyn- 
HeHHaa, HenpaBHJibHofi (JjopMbi (THna KJiy6HH xapTOtJjejia) ;iyxoBH4xa CHJibHO ccbixaeT- 
ca b repbapnH, npHobpeTaa cMHTbifi, HexapaxTepHbifi jxnx JiyxoBHnex aaHHOH cexuHH 
o6jihx. FIoflo6HaH.oco6eHHOCTb npHcyrcTByeT y pa^a cpeflHea3HaTCXHx bhjjob, ho y hhx 
jiyxoBH4xa CBernaa h HaxoflHTCH Ha xoHiae juiHHHoro CTOJioHa (JIeBH4eB, 1982). 

/Jjih cexuHH Gagea npeHMymecTBeHHO xapaxTepHbi oflHH04Hbie hjih b Bnae rpynnbi 
jiyxoBH4xn, TecHo npHacaTbie x ocHOBaHiuo no6era, HMeioiiuie oxpyrjio-BbinojiHeHHyio 
(JiopMy, 11 Jiiiuib HeGojibinoe hhcjio bh^ob o6pa3yeT pa3Hofi flJiHHbi ctojiohm c oahhoh- 
hoh hjih rpynnoii JiyxoBiinex Ha xoHLie. CxyjibnTypa noBepxHocTH y 6ojibiuHHCTBa bh- 
AOb Mejixo-6opoflaB4aTaa, TeMHo-6ypaa (HanoMiiHaeT pacaByio acejie3HCTyio xoHxpe- 
UHK)). y OCTQJlbHblX HOBepXHOCTb JiyXOBH4XH MOaCeT 6bITb MOpUJHHHCTOH, H4eHCT0H, 
rjiaaxoii hjih neM30BHflH0H (Levichev, 1999). neM30BHHHaa cxyjibnTypa BTopH4Ha, npo- 
H3BOflHaa ot rjiaaxoii. Taxaa ocobeHHocTb npoaBJiaeica y HexoTopbix bh^ob co cbctjio- 
oxpameHHOH, npaxTunecxH nia^xon noBepxHOCTbio JiyxoBH4xn nocjie 3HMHero noxoa 
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Phc. 1. Twiobom o6pa3eu Gagea cvneaia. 


b pe3yjibTaTe pa3pymeHHH o6pameHHbix Hapy>Ky KJieTOHHbix ctchok 3miflepManbHo- 
ro cjiob. 

CjieayeT noflnepKHyTb, hto OKpacna h oco6chho CKyjibirrypa noBepxHOCTH Bere- 
TaTHBHbix jiyKOBHHeK — Bceraa onenb na/ie>KHbiH TaKCOHOMHnecKHH npii3H3K y npea- 
CTaBHTejiefi pozia. B jaHHOM cjiynae TaKCOHOMHHecKyio 3na4HM0CTb hmciot OKpacna h 
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CKyjibirrypa 3pejibix nyKOBiineK. JlyKOBHHKa (JiopMHpyeTca b na3yxe noKpbiBaioiiiero ee 
BToporo npHKopHeBoro ancTa — peayunpoBaHHoro y K)BeHHJibHbix h cpocmeroca 
(b aaHHOH ceKUHH) c uBeTOHOcoM y reiiepaTHBHbix oco 6 efi. IIo stoh npHHHHe 060 x 104 - 
kh xiyKOBHHKH MHorocjioiiHbie, a cneuH({)H4ecKyK) (3peayto) CKyjibnTypy noBepxHocTH 
(J)OpMHpyK)T nOKpOBHbie TK3H11, B flaHHOM CJiyHae JIHCTOBbie. 

y Bcex npeacTaBHTejieH ceKimn (Btunonaa h cToaoHoo6pa3yKuuHe bham) BHeuiHee 
npoHBJieHHe Mop(J)oreHe3a BereTaTHBHofi ayKOBHHiCH oaHoranHO. HauaBiuaa cjiopMHpo- 
Bamie h yBexiHHeHHe cbohx pa3MepoB aytcoBHmca Beeraa CBeTaaa h raaaKaa. IIo3>Ke, 
npeiiMymecTBeHHo Bee eme npu raaflKoii noBepxHocTH, oahh 3a apyriiM nocaeaoBa- 
TeJlbHO CMeHHeTCH pa a OTTeHKOB: HCeaTblH, KpaCHOBaTblH, 6ypO-KpaCHbIH, K0pH4HeBbIH, 
nOHTH HepHbIH. y MHOrHX BHflOB CeKIJHH KOHeHHaa OKpaCKa JiyKOBHHKH npH 06 peTaeT 
KaKOH-au6o H3 KopiiMHeBbix OTTeHKOB, y xxpyrHX — npH6aH3K.aeTca k nepHOH raMMe, ho 
cymecTByeT TaioKe HecKOJibKO rpynn poacTBa, y KOTopbix 3peaaa BereTaraBHaa ayxo- 
BiiMKa Bceraa coxpaHaeT CBeTayio OKpacxy (ottchkh uBeTa cojiomh). Tax ace xax h OTre- 
HOK, CBOH BHflOCneUH(J)H4eCKHe 0 C 06 eHH 0 CTH CKyjIbnTypa nOBepXHOCTH ayKOBHHeK (H3- 
HanajibHo raaaKaa) npHo6peTaeT Toabico b KOHije BereTauHH, b nepnoa oTMHpaHiia Haa- 
3eMHoro no6era h oco6chho peabecJjHa nocae 3HMHero noKoa. Oco6chhocth hmchho 
t3khx, 3pejibix, opraHOB BereTaTHBHoro pa3MHoaceHHa caeayeT BKinonaTb b onncaHHa h 
onpeaejiHTejibHbie kjhohh, He ncnojib3ya xwa 3Toro npoMeacyTOHHbie CTaann oxpacKH h 
npoaBJieHHa CKyjibmypbi noBepxHocTH. 

Gagea cuneata Levichev et Murtazaliev sp. nov. (sect. Gagea). — Plantae solita- 
riae protractae. Bulbus 0.7—1 cm in diam., orbiculari-ovoideus, tunicis coriaceis atro-fus- 
cis tectus. Specimina generativa bulbiUis destituta; bulbillus vegetativus statu juvenili 
formatus, bulbillo solitario globoso, atro-fusco, verruculoso. Pedunculus 2—7 cm lg., 
plerumque solo immersus, sectione quadrangularis. Folium radicale solitarium, inflores- 
centia duplo longius, lineare, 2—3 min It., supeme reflexum, sectione late angulosum. 
Folia peduncularia in numero 2 (3), verticillata, basi inflorescentiae umbellatae sita; quo¬ 
rum infimum e radicalibus enatum inflorescentiae multo longius, lineari-cuneiforme ca- 
lyptratum, 3—4 mm It., sectione naviculare. Flores in inflorescentiam 4—6(10)-flo- 
ram fasciculato-elongatam dispositi, pedicellis sub anthesi elongatis. Perianthii phylla 
13—16 mm lg., 1.5—2.5 mm It., anguste lanceolata, apice obtusata, intus aurea, extus vi- 
ridia, exteriora interioribus longiora et latiora. Antherae flavae, oblongae, dehiscentes 
sphaericae. Ovarium ovoideum, sessile. Capsula perianthio plus quam duplo brevior. Se¬ 
mina teretia (fig. 1). 

Holotypus: Daghestan, in vicinitate opp. Kizlar, ad pascuum, 15 III 2002, R. Mur¬ 
tazaliev (LE, iso- LENUD). 

Affinitas. A speciebus omnibus sectionis Gagea inflorescentia fasciculato-elonga- 
ta, folio radicali longo, folio basi inflorescentiae infimo inflorescentia multo longio, linea- 
ri-cuneiformi differ! 

Habitat in. herbosis et inter frutices in premontiis Ciscaucasi boreali-orientalis. 

OflHHOHHbie BbiTHHyTbie pacTeHHH. JlyKOBHija 0.7—1 cm b unaM., OKpyrao-HHueBHa- 
Haa, noKpbiTa 4epno-6ypbiMii kojkhcthmh o6oji04KaMH. reHeparHBHbie oco6h 6e3 ay- 
KOBHueK; BereTaTHBHaa ayKOBHuxa o6pa3yeTca b lOBemiabHOH CTaxiHH, oanHOHHaa, ma- 
poBHxtHaa, 4epHO-6ypaa, MeaKo6opoaaB4aTaa. Hbctohoc 2—7 cm aa., 6oabineH nacTbio 
norpyaceH b noHBy, b ceneHHH HeTbipexyroabHbiit. flpHKopHeBOH ancT oxihh, b aea pa3a 
aauHHee couBeTHa, aHHeHHbifi, 2—3 mm map., b BepxHeii uacra 3arHyTbiit bhh3, b ce- 
ueHHH umpoKo-yraoBaTbiH. JlncTbeB Ha UBeTOHOce 2(3) b MyroBice y ocHOBaHiia 3ohth- 
KOBHXtHoro conBeraa; hhhchhh H3 hhx npHKopHeBoro npoHCxoacxteHua HaMHoro aaHH- 
Hee couBeraa, jiHHeHHO-KJiHHOBHflHbin c KoanauKOM, 3—4 mm uiHp., b ceueHHH uih- 
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POKO JiaflbeBHAHblH. U,BeTKH B 4-6(10)-UBeTKOBOM, nyHKOBaTO-BbITHHyTOM COUBe- 

THH, Ha y&JIHHJHOmHXCH B nepHOfl UBeTeHHH UBeTOHOHCKaX. JIhCT 04KH OKOJIOUBeTHHKa 
13—16 mm an., 1.5—2.5 mm ump., y3KOJiaHu,eTHbie, Ha KOHuax npHTynjieHHbie, BHyipn 
xceJiTbie, CHapy>KH 3eJieHbie, HapyxcHbie /yiHHHee h uiHpe. IlbiJibHHKH acejiTbie, npoaoji- 
roBaTbie, BCKpbiBtuHeca — OKpyrjibie. 3aBH3b oBajibHaa, cuzumaa. Kopo6o4Ka MeHee no- 
JlOBHHbl AJIHHbl OKOJIOUBeTHHKa. CeMeHa BaJlbKOBaTbie (puc. 1). 

Tnn: ,I(arecTaH, OKpecTHOcra r. Kh3ji«p, HanacT6Hiue, 15 III 2002, P. MypTa3ajineB 
(LE, iso-LENUD). 

Pouctbo. Ot npeacTaBHTejieH cckuhh Gagea oTjmuaeTca nyHKOBaTO-BbiTHHyTbiM 

COUBeraeM, UJIHHHblM npHKOpHeBbIM JIHCTOM, UJIHHHblM JIHHeHHO-KJIHHOBHflHbIM HH5K- 
HHM nOUCOUBeTHblM JIHCTOM. 

PacnpocrpaHeH no jiyraM h cpeau KycrapHHKOB npeuropun CeBepo-BocTouHoro 
IIpeuKaBKa3ba. 

npHMewaHHe: OnymeHHe Ha uBeTOHO*Kax — oweHb HeycToiiHHBbifi npH3HaK. Pujiom BCTpenaroT- 
cst BofiaoMHO-onymeHHbie, peaKoonyiueHHbie h rouble OK3eMn.uipbi. MHorjia HaSjiKwaeTcx hsmchhhboctb b 
npeaeJiax ,na*e ojiHoro couBeTHa, xonaa uBeTOHo*Ka paocpbiBiuerocH nepBbiM UBeTKa HaMHoro 6oJiee ony- 
uieHa, 'icm nocjreaywmHe. PacnpocTpaHCHHaa Ha conpeaejibHbix TeppHTopwax G. germainae Grossh., juix 
KOTO pofl o6HJTbHOe H3BHJTHCTOe OnyUieHHe HBCTOHO*eK H KpaeB JTHCTbeB COUBeTHH — 6onee CTOHKHH npil- 
3Hax, Taxxce npoBBJiaeT aHajiorHWHyio BapHafeibHocTb. Ojihoh H3 npHWHH TaicoH h3m6hmhbocth MO*eT 
6brrb rn6pnan3auna Mexcny 6jiH3KopojiCTBeHHbiMH (b npeaejiax pma, cexiiHH) TaxcoHaMH, mo kocbchho 
no.iTBepA.iaeTCa npHcyTCTBHeM TKieMriJistpOB, xoiopbie b toh nan hhoh CTeneHH coMCTaroT OT.ae;ibHbie oco- 
6eHHOCTn o6nTaK>mnx b perHOHe bhjiob, co3naBaa 3aTpyaHeHn» npn hx naCHTn(j)HKaunn, oco6chho no rep- 
oapHbiM o6pa3uaM. 


Gagea daghestanica Levichev et Murtazaliev sp. nov. (sect. Gagea). — Plantae 
minutae 5—14 cmaltae, solitariae vel gregariae. Bulbus 8—14 mm indiam., subguttifor- 
mis, tunicis tenuiter coriaceis atro-brunneus tectus. Bulbillus vegetativus solitarius, quo- 
tannis formatus in statu juvenili et in statu generativo, 4—6 mm in diam., atro-brunneus. 
laevis. Pedunculus 5—lOcmlg., sectione quadrangularis. Folium radicale solitarium, 
lineare, inflorescentiam subduplo superans, 2—3 mm latum, sectione canaliculato-angu- 
losum. Folia peduncularia in numero 2—5, oblique opposita; quorum infimum e radica- 
libus enatum, inflorescentiam vix superans, ad 1—2 mm infra earn affixum, navicula- 
re, 3—5 mm It., anguste lanceolatum, sensim acutatum. Inflorescentia candelabriformis, 
2—7-flora; pedicellis inaequalibus, 0.5—3.5 cm lg. Perianthii phylla 13—15mmlg., 
2—3 mm It., anguste lanceolata, apice obtusata, intus aurea, extus viridia, exteriora inte- 
rioribus vix longioraet latiora. Antherae flavae, oblongae, 1.2 X 0.5 mm, apice acutatae, 
dehiscentes sphaeroideae, 1 mm in diam. Ovarium oblongum, sessile (fig. 2). 

Typus: Daghestan. Districtus Kazbekensis, prope pagum Gertma. In agris, 1200 m 
s. m., 10 V 2004, R. Murtazaliev (LE, iso-LENUD). 

Affinitas. A speciebus omnibus seriei Gagea bulbillis vegetativis magnis et laevi- 
bus (nec minute verruculosis) differt. 

He6oJibuiHe, 5—14 cm Bbic., 0flHH04Hbie h CKyueHHbie rpynnaMH pacTemifl. JlyKO- 
BHua 8 —14 mm b unaM., nojiyKanjieBHUHaa, noxpbiTa TOHKOKO/KHCTbiMH tcmho-kophh- 
HeBbiMH o6ojio4KaMH. BereTaTiiBHaa JiyK0BH4Ka ojtHHOHHaa, o6pa3yeTCH excerouno 

B KJBeHHJIbHOH H B reHepa'IHBHOH CTaflHH, 4-6 MM B flHaM., TeMHO-KOpH4HeB35t, mau- 

Kaa. IfBeTOHOC 5—10 cm Bbic., b ce4eHHH HeTbipexyroJibHbiii. IIpHKopHeBOH jihct ouh- 
H04Hbin, jiHHeiiHbiH, no4TH BflBoe npeBbiujaeT couBerae, 2—3 mm iunp., Ha cpe3e xce- 
jio64aro-yrJioBaTbiH. JlHCTbeB ua uBeTOHOce 2—5, KOCocynpoTHBHbix; hhjkhhh H3 hhx 
npHKopHeBoro npoHcxoxcfleHHH, HeMHoro npeBbiiuaeT coubcthc, jiaflbeBHUHbiH, npu- 
KpenneH Ha 1—2 mm HHxce couBeraa, 3—5 mm mnp., y3KOJiaHuerabiH, noCTeneHHo 3a- 
ocTpeHHbiii. CouBerae KaHflejM6poBHUHoe, 2—7-uBeTKOBoe; ubctohojkkh HepaBHbie, 
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Pile. 2. OparMCHT THnoBoro o6pa3ua Gage a daghestanica. 


O. 5—3.5 cm jxn. JIhctohkh oKOJiouBeTHHKa 13—15 mm ah., 2—3 mm ump., ysKonaHueT- 
Hbie, Ha KOHuax npHTyiuieHHbie, BHyipn acejiTbie, CHapyacH 3e;ieHbie, Hapy>KHbie e^Ba 
fljiHHHee h uinpe. FlbiJibHHKH acejiTbie, npo^ojiroBaTbie, 1.2 X 0.5 mm, Ha BepxyiuKe 3a- 
oCTpeHHbie, BCKpbiBiimecfl oKpyrjibie, 1 mm b anaM. 3aB«3b npoflOJiroBaTaa, CHfljmfi 

(piic. 2). 

Tnn: flarecTaH, Ka36eKOBCKHH p-H, c. TepTMa. Ha nojiax, 1200 m, 10 V 2004, 

P. MypTa3a^HeB (LE, iso-LENUD). 

PoflCTBO. Ot Bcex npeflCTaBHTejiefi cepnH Gagea OTjiHiaeTCH KpynHbiMH h mafl- 
KHMH (He MejlKO-6opOflaBHaTblMH) BereTaTHBHbIMH JiyKOBHHKaMH. 


5 BoTaHii’iecKHH AypHa.3. Ne 11, 2005 r. 


1769 



EjiaroaapHOCTH 


Pa6oTa BbinojiHeHa npn 4>hhc1hcoboh noOTepncice PoccHHCKoro (Jjonna (JtyHflaMeH- 
TajibHbix HccjieflOBaHHH (npoeKTbi JV° 03-04-63169, 04-04-63069 h 05-04-48669). 

CnHCOK JIHTEPATyPbl 

Jleeunee H. F HoBbie Biubi rycHHbix jiyKOB (Gagea Salisb., Liliaceae) H3 pojjcTBa Gagea capusii Terr. // 
Hobocth CHcreMaTHKH BbicuiHX pacTeHHH. JT., 1982. T. 19. C. 62—67. 

Levichevl. G. Zur Morphologie in der Gattung Gagea Salisb. ( Liliaceae ). I. Die unterirdischen Organe // 
Flora (Regensburg), 1999. Bd 194. S. 379—392. 


SUMMARY 

The general regularities of the surface sculpture morphogenesis and colour change of vegetative 
bulbils in the section Gagea are shown. Features of the organs of vegetative reproduction are stated to 
be of high reliability for indentification of the complicated taxa groups. These characters were hardly 
used earlier for the purposes of systematics. Descriptions and images of two new species Gagea cunea- 
ta and G. daghestanica are given. 
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TIpHBeaeHbi cBeaeHHB o 18 BHflax nmuaitHHKOB, hobmx ana jTHxeHotJuropbi Ypana, o6Hapy*eHHbix Ha 
TeppmopHH OpeH6yprcKoir o6n. 2 Bttaa — Collema coccophorum h Staurothele ambrosiana — o6Hapy*e- 
Hbi BnepBbie b Pocchh; jtaHbi onitcaHHC h pacnpocTpaHeHHe 3 thx bhjiob, noKa3aHbi hx otjihhhji ot 6jih3khx 
T axcoHOB. PaccMOTpeHbi OTJTHHHTeJtbHbie npH3HaKH 3 bhjiob poaa Verrucaria ( V.fuscella , V. lecideoides, 
V. polyslicta). 

KjtKDHeBbie cnoBa: JimitaiiHHKH, Ypaji, derm, OpeH6yprcKaa o6jt., 3anoBeitHHK. 

IfayHeHHe c|)Jiopi>i jmmaHHHKOB Ypajia HMeeT fljiHTejibHyio hctophk) (PaOicoBa, 
2000). no jiHTepaTypHbiM HCT04HHKaM (PaOicoBa, 1998; XepMaHccoH h np., 1998; )Kyp- 
6eHKO, 1999; MnxaiuiOBa, LUeibaerrep, 2001; Kotjiob, 2003; nayKOB, Tpane3HHKOBa, 
2003; CejiHBaHOB, Yp6aHaBH4K>c, 2003), ana Ypajia yKa3biBaeTca okojio 700 bhaob, 
H3 KOTopbix 6ojiee 300 oTMeneHo Ha IOhchom Ypajie (LUenjib, 1883; CejiHBaHOBa-ropoa- 
KOBa, 1965; PaOicoBa, HH<J)OHTOBa, 1990; )KypaBJieBa, 2001; Pafl3HMOBCKaa, 2001; )Ky- 
paBJieBa, TKHryHOB, 2002; EaiiTepaKOBa, 2003; )KypaBJieBa, Yp6aHaBH4ioc, 2004; Mep- 
KyjlOBa, 2004). OflHaKO KOHTpaCTHOCTb npHpOflHbIX yCJlOBHH, 6oraTCTBO 3KOTOnOB flaiOT 
ocHoBaHiie noaaraTb, 4to jmxeHotJuiopa stoh TeppHTopHH 6ora4e h flonacHa BKJHonaTb 
3Ha4HTeabHo 6ojibiuee 4Hcao bhaob. 

YpajibCKaa ropHaa cTpaHa npejcTaBjieHa b OpeH6yp>Kbe lOacHO-YpajibCKOH 06- 
jiacTbio, b KOTopoH BbiflejiaiOTca 2 noflooaacTH: ropbi KDhchoto Ypajia h B03BbimeH- 
Hbie paBHHHbi 3aypajiba. B ropHofi 43 cth KDacHoro Ypana k necocTerm othochtcb 2, a 
k CTenH — 6 jiaHflmatJjTHbix pafioHOB. PaBHHHHo-B03BbiiueHHoe 3aypanbe pa3flenaeT- 
ca b npeaenax oOnacra Ha 5 paiioHOB (reorpat|)H4ecKHH..., 1999). HauiHMH HccnenoBa- 
HHaMH oxBaneHbi Eojibuie-HKCKHil h npHcaKMapcKHH OKpyrH 3miaHpcKO-CaKMapcKOH 
HH3KOropHOH npOBHHUHH, EypjlHHCKHH H CapHHCKO-fy6epJlHHCKHH OKpyrH Ypajib- 
CKO-Myrofl>KapcKOH HH3KoropHoil npoBHHuHH, CyyHnyK-UpHKJiHHCKHH nnaKopHo-yBa- 
jiHCTbifi pafioH CyyHflyK-^CapjiHHCKoro onpyra 3aypanbCKOH (Ypajio-To6ojibCKOH) bm- 
coKopaBHHHHoil npoBHHuHH. KpoMe Toro, HMeeTca HaxoflKa 1 bhjxb H3 npenypanba — 
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52 0 k BOCTOKy or fpuHBHqa 56 3 60° 



Mecia c6opoB JiHuiaHHMKOB b OpeH6yprcKOH o6ji. 
floscHemie — b TeKcre. 


CaKMapo-IlpeflypajibCKHH OKpyr OomecbipTOBCKO-FlpenypanbCKOH npoBHHHHH (toh- 
Ka 1, CM. HH5Ke). 

C6opbi JiHiuafiHHKOB npoBejeHbi O. C. MepKynoBofi b 2001 — 2003 rr. 06pa3eu Ver- 
rucariapolysticta Borrer co6paH T. B. Ka3a4KOBbiM. MecTa c6opoB jiHmafiHHKOB (oTMe- 
neHbi Ha pucyHKe): 1 — TionbraHCKHH p-H, 1 km ceBepo-BOCTOHHee c. AcTpaxaHOBKa. 
rinaH-ropa, 52°13' c. in., 55°45' b. jx.; 120 — 140 m Han yp. m.; loacHbiii ckjioh y Bepinn- 
Hbi xonMa, KOHrnoMepaTbi Ha TpHacoBbix rjiHHax. 2 — CapaKTamcKHii p-H, iuhiukoo6- 
pa3Hbie 3po3HOHHO-ocTaHuoBbie xojiMbi-ropbi AHnpeeBCKHe uihujkh, 1 km BOCTOHHee 
c. AnapeeBKa, 52°00' c. m., 56°45' b. n.; 160 — 210 m Han yp. m.; K)a(HbiH ckhoh, H3BecT- 
hhkh. 3 — KyBaHnbiKCKHH p-H, 1 km k ceBepo-BOCTOKy ot noc. JlyroBCKoro, K3binanbip- 
CKoe KapcTOBoe none, npocrapaiomeecH b ioro-BocT04HOM HanpaBneHHH Ha 16 km, 
51°12' c. hi., 56°54' b. n.; 280—364 m Han yp. m. 4 — KyBaHnbiKCKHH p-H, OpeH6ypr- 
ckhh rocynapcTBeHHbiii npHponHbin 3anoBenHHK (m3), ynacTOK AHTyapcKaa CTenb, 
ceBepo-3ananHaarpaHHua, 51°06' c. ui., 57°42' b. n.; 150 — 155 MHanyp. m.;h3bccthh- 
KOBbie Bbixonbi. 5 — KyBaHnbiKCKHH p-H, OpeH6yprcKHH m3, ynacTOK AHTyapcKaa 
CTenb, 6anKa LLlHH6yTaK, 51°05' c. ui., 57°40' b. n.; 220 — 300 m Han yp. m.; 3ananHbin 
cktioh c o6pbiBOM no 20 m, CHeMeHTHpoBanHbifi necnaHHK, KOHrnoMepaTbi h KOHrnoMe- 
paTo6peK4HH, H3BecTHHKH. 6 — KyBaHnbiKCKHH p-H, BepxoBbii p. TyoepnH, 1 KM K 3anany 
ot c. KaparaH-FIoKpoBKa, 51 °61' c. ui., 57°65' b. n.; 430—440 m Hanyp. m.; Kaparaii-rio- 
KpoBCioie KpHCTannH4ecKHe KBapuHTbi h xnopHTOBbie cnaHUbi, KaparaficKHH coCHOBbiii 
6op — naHnuia(J)THo-6oTaHH4ecKHH naMHTHHK npHponbi. 7— raiicKHH p-H, BHiuHeBbie 
ropKH, ioro-3ananHbiH 6eper Uphiuikhckoto BonoxpaHHnHuia, 51°40' c. ui., 58°45' b. n.; 
250—260 m Han yp. m.; Bbixonbi ropHbix nopon (BynKaHOMHKTOBbie necnaHHKH, rpaBe- 
nHTnaHHKH, rpaBenHT aprnnnHTbi, aneBponHTbi) Ha BepuiHHax CTenHbix xonMOB. 

CpenH co6paHHoro naMii MaTepnana o6Hapy*eHo 18 bhuob nHiuaiiHHKOB, hobmx 
nnn Ypana, H3 KOTopbix 2 BHna BnepBbie yKa3biBaiOTCH nun nHxeHo6HOTbi Pocchh. Hnnce 
npHBOnHTCH CnHCOK BHnOB B an(J)aBHTHOM nopanKe C XapaKTepHCTHKOH MeCT006HTaHHH, 
cy6cipaTa h naTbi c6opa. Ha3BaHHH BnnoB naHbi cornacHo R. Santesson c coaBT. (2004) 
h J. Haffelner, R. Turk (2001). CoKpameHMH (jjaMnnuii aBTopoB Ha3BaHHH TaKcoHOB 
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flaHbi corjiacHo pa6oTe P. M. Kirk h A. E. Ansell (1992). BaacHO OTMeTHTb, hto 6ojii,- 
uihhctbo jiHiuaiiHHKOB o6Hapy>KeHO Ha oxpaHHeMoil TeppHTopHH CTenHoro OpeH6ypr- 
CKoro 3anoBeflHHKa. 06pa3Ubi jihui3hhhkob xpaHHTca b JHixeHOJiorHnecKOM rep6a- 
pHH HHCTHTyTa CTenH YpO PAH, b rep6apHH nojiapHO-AjibnHHCKoro 6oTaHH4ecKo- 
ro caaa-HHCTHTyTa KHU, PAH (KPABG) h b Tep6apHH EoTaHH4ecKoro HHCTHTyra 
hm. B. JI. KoMapoBa PAH (LE). 

npHBOflHM CnHCOK BHflOB, B KOTOpOM UH(|)pa nOCJie Ha3B3HHH BH^a 03Ha4aeT MeCTO 
c6opa (cm. Bbiiue), 3H34 Kom «*» 0TMe4eHbi HOBbie BHflbi ana Pocchh. OaMHJiHH kojuick- 
Topa O. C. MepKyjiOBofi npn uHTHpoBaHHH c6opoB onymeHa. 

Acarospora impressula Th. Fr. — 5, Ha necnaHHKax h H3BecTHHKax, 14 VIII 2002. 

B Pocchh o pacnpocTpaHeHim BHaa cyaHTb aocTaT04Ho cjiojkho, nocKOJibKy paHee 
(To;iy6KOBa, 1988) oh paccMaTpHBajica uihpoko, bkjho43h b ce6a KpoMe thhhhhoh Ba- 
piiauHH eme h var. hospitans (H. Magn.) Clauz. et Roux., KOTopaa Hbrne paccMaipHBaeT- 
ca xaK caMOCTOHTejibHbiH bh^ h HMeeT 6ojiee umpoKoe pacnpocTpaHeHHe b ceBepHbix 
peraoHax cTpaHbi (yKa3aHHH c KojibCKoro n- 0 Ba, KapejiHH, TaiiMbipa othocatca hmch- 
ho k 3TOMy BHfly). Ohcbh^ho, pacnpocTpaHeHHe Acarospora impressula cbh33Ho npe- 

HMymeCTBeHHO C KDKHblMll apHflHbIMH perHOH3MH-HHJKHee FIOBOJDKbe, KaBKa3, IOhc- 

Haa Cn6Hpb. 

06mee pacnpocTpaHeHHe: EBpona, A3Ha, CeB. Acj>pHKa, CeB. AMepHKa. 

A. strigata (Nyl.) Jatta — 5, Ha necnaHHKax h H3BecTHaKax, 14 VIII 2002. 

B Pocchh 6jiH>KaHmee MecTOHaxoacaeHHe h3bcctho H3 KDhchoh Ch6hph. 3a npe- 
aejiaMH Pocchh H3BecTeH H3 Apajio-KacnHHCKoro 6oTaHHKo-reorpatJ)H4ecKoro pailoHa 
(roay6KOBa, 1988). Apean BHfla aH3bioHKTHBeH h oxBaTbrnaeT CTenHbie h nonynyCTbiH- 
Hbie JiaHAma({)Tbi apHflHbix pernoHOB, raaBHbiM o6pa30M b C0H0pcK0-flpeBHecpeflH3eM- 
HOMOpCKOH H 0T43CTH HpaHO-TypHHCKOH oO.laCTaX. 

06mee pacnpocTpaHeHHe: HDhch. EBpona, A3hh, CeB. AcJjpHxa, CeB. h KDhch. AMe¬ 
pHKa. 

Arthonia lapidicola (Taylor) Branth et Rostr. — 7, Ha H3BecTHaKOBbix CKaaax, 
23 VI 2001. 

B Pocchh bha H3BecTeH c Hoboh 3cmjih, h3 JlKyran, c HyxoTKH h AjiTaa (Andreev 
et al., 1996). Bepoarao, iunpoKo pacnpocTpaHeHHbiii, ho nacre nponycKaeMbiir bha, 
npHyponeHHbiH nrasHbiM o6pa30M k ropHbiM perHOHaM; npeano4HTaeT fl0CTaT04H0 cy- 
xne h ocBemeHHbie MecToo6HTaHHH. 

06mee pacnpocTpaHeHHe: EBpona, A3 hh, CeB. AcjjpHKa, CeB. AMepHKa. 

Caloplaca conversa (Kremp.) Jatta. — 5, Ha cueMeHTHpoBaHHbix necnaHHKax h H3- 
BecTHHKax, 14 VIII 2002. 

B Pocchh bha H3BecTeH H3 KpacHoapcKoro Kpaa (KonupaTiOK h ap., 2004). TopHbiH 
rojiapKTH4ecKHH BHa, MaccoBo BCTpenaiomHHca b IJempajibHOH h IOhchoh EBpone. 

06uiee pacnpocTpaHeHHe: EBpona, A3Hfl, CeB. AcjjpHKa, CeB. AMepHKa. 

C. crenulatella (Nyl.) H. Olivier — 4, Ha Bbixoaax h3bccthhkob, 14 VIII 2002. 

B Pocchh bh^ H3BecTeH H3 JleHHHipaacKOH o6ji. h c n-0Ba KaMnaTKa (jihhhoc coo6- 
meHHe A. XoaocoBueBai). 

06mee pacnpocTpaHeHHe: EBpona, A3 hh, HoBaa 3ejiannHa. 

C. lithophila H. Magn. — 7, Ha H3BecTHHKax, 3 VIII 2002; 4, Ha H3BecTHHKax, 
14 VIII 2002. 
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B POCCHH BHfl flOCTOBepHO H3BeCTeH H3 ApXTHXH-HoBOCH6HpCKHe OCTpOBa (KoH- 

npaTiox h np., 2004), oflHaKO cnmaTb ero apxranecxHM Henb3H, nocKOJibKy o pacnpo- 
CTpaHeHHH Biizja cynHTb cjioacHO, Tan Kan no nocjieflHero BpsMemi oh paccMaTpHBajicn 
B cjio>khom KOMnjieKce BHfla Caloplaca holocarpa (Hoffm. ex Ach.) A. E. Wade. One- 
BIWHO, MyjlbTH30H3JlbHbIH rOJiapKTHHeCKHH BHfl. 

06mee pacnpocTpaHeHHe: EBpona, A3HH, CeB. AMepnxa. 

C. transcaspica (Nyl.) Zahlbr. — 7, Ha H3BecTKOBHCTbix necnaHHxax, 23 VI 2002. 

B Pocchh BHn H3BecTeH H3 HnncHero IIoBOJi5KbH (r. Eorflo, AcTpaxaHCxan o6ji.) h 
IOjkhoh Cn6npH (KpacHoapcKHH xpan) (KoHnpaTiox h np-, 2004). EBpa3HaTCKO-a(J)pH- 
K3HCKHH apHflHblH BHn. 

06mee pacnpocTpaHeHHe: EBpona (Pocchh, YxpaHHa), A3 hh (Ka3axcTaH, TypxMe- 
hhh, Y36eKHCTaH, KnprH3HH, Ta^HCHKHCTaH, TypuHH, Chphh, Hpax, UpaH, A(J)raHHCTaH, 
IlaKHCTaH, Hhahh, MoHronHH, KHTafi), Acjjpnxa (?). 

*Collema coccophorum Tuck. — 5, Ha kbmchhctoh nouBe, 14 VIII 2002; 
9 VII 2003. 

B Tep6apHH LE xpaHHTCH o6pa3eu (6e3 HOMepa, 1 VII 1976, H. H. MaxapoBa) H3 
Pecny6jiHKH Caxa (.HxyTHH), onpeneneHHbifi xax C. coccophorum, onHaxo nocne H3yne- 
hhh hbmh nepeonpeneneH xax C. tenax (Sw.) Ach. em. Degel. (c Henopa3BHTbiMH cnopa- 
mh). Flocxojibxy b oTenecTBeHHOH JiHTepaType oTcyTCTByeT onncaHHe Buna, naeM ero 
cornacHo pa6oTe G. Degelius (1954) h HauiHM Ha6nioneHHHM. 

TajuioM nonacTHon, HenpaBHJibHO po3eTxoBHnHbiii, no 1.5—2.5 cm b nnaM., TeM- 
HO-OJlHBXOBO-3eJieHbIH HJ1H 4epH0B3TbIH, 6e3 HaJieTa, He 6jieCTHLHHH B CyXOM COCTOH- 
hhh. Coctoht H3 MejixHx, Topnainnx, njiocxHx hjih BorHyTbix, no xpaio 6onee hjih MeHee 
B3nyTbix jionacTeil 0.5—3 mm uiHp., pacnonoaceHHbix HeperynapHo hjih 4epenHT4aT0, 
y HexoTopbix o6pa3HOB — no™ pannajibHo. B cyxoM coctohhhh JionacTH rnanKHe hjih 
H eMHoro CMopmeHHbie. 06bi4Ho 6e3 h3hahh, ho HHorna pa3BHBaiOTCH Topnamne yTOJi- 
ujeHHbie Jio6ynbXH hjih UHnHHnpnnecxHe BbipocTbi, HanoMHHaiomHe h3hahh, xoTopbie 
MOiyr nOMHHHpOB3Tb Ha TaJlJlOMe. Bo BJia>KHOM COCTOHHHH JlOnaCTH TOJ1UJHHOH flO 
350 mxm. AnoTeuHH o6bi4Hbi, 1—1.5(—2.5) mm b nnaM., cunnuHe, b HauiHx o6pa3- 
nax o6HJibHbie, pasBiiBaioTCH Ha xoHuax JionacTeil, nncx TeMHo-xpacHO-xopH4HeBbHi no 
nepHoro, nnocxHH c tohxhm nocTOHHHbiM xpaeM, pobhmm hjih 6oponaB4aTbiM (hho- 
rna rpaHynHpHo-nonacTHbiM), 6e3 HaJieTa; 3xcunnyn npo3onnexTeHXHMHbiH, rnnoTe- 
u.hh npo3pa4HbiH (nacTO MyTHbin); cnopbi no 8 b cyMxe, HHneBHnHo-snnHncoHnHbie, 
2-xneT04Hbie, b Hauinx o6pa3uax 19—24 X 5—8 mxm (no G. Degelius (1954) pa3Me- 
pbi cnop (13—)15—22(—26) X (4.5—)6.5—8.5(—9) mxm). 

IlpoH3pacTaeT Ha 6oraTon xajibnneM nonBe b apnnHbix pernoHax. /JocTaTOUHO pen- 
xhh apnnHbin MyjibTHperHonajibHbiH BHn, pacnpocTpaHeHHbin no BceMy 3eMHOMy niapy 
c neHTpoM MaccoBocm b npenenax TonapxTHXH b coHopcxo-npeBHecpenH3eMHOMop- 
CXOH H 0T43CTH HpaHO-TypaHCXOH o6naCTHX. 

06mee pacnpocTpaHeHHe: EBpona (HopBerHH, UIbcuhh, TepMaHHH, rionbuia, Eenb- 
thh, OpamiHH, IIlBeHnapHH, Abctphh, HexuH, BeHrnHH, CnoBeHHH, FtopTyrannH, Hcna- 
hhh, UTaJiHH); A3HH (?TypnHH, H3pannb, fteMeH, UpaH, UnaHH, TanacHXHCTaH, flno- 
hhh); Acjjpnxa (Mapoxxo, ErnneT, YraHna, AHrona); CeB. AMepnxa (KaHana, TpeH- 
naHnHH, CLUA, Mexcnxa). B IOhchom nonyuiapHH H3BecTeH H3 IOjxhoh AMepnxH 
(ApreHTHHa, naparBaii, Bunn, ICbxHbie IIIieTnaHncxHe oeTpoBa), ABCTpajiHH h Hoboh 
3enaHnnH. 

HanOojiee 6nH3XHfi BHn Collema tenax, oOnTaraniHii b anajiorHUHbix MecTooonTa- 
hhhx, omnnaeTCH 4-xneT04HbiMH cnopaMH h cna6o B3nyTbiMH nonacTHMH. G. Degelius 
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(1954) yKa3biBaeT Ha HeKOTopoe cxoactbo c Collema conglomeratum Hoffm., KOTopuii 
o6nTaeT HCKjnoHHTejibHo Ha nope AepeBteB b uiHpoKOJiHCTBeHHbix Jiecax. 

Diplotomma lutosum A. Massal. (= Buellia subdispersa Mig.) — 5, Ha cpeMeHTHpo- 
BaHHbix necnaHHKax, 18 VIII 2002. 

J\jia Pocchh yKa'jaH h 3 Pecriy 6 nnKH Kapenna (Kapemui JlaAOJKCKaa) (Nordin, 2000) 
h ApKTHHecKoii Ch 6 hph (PecnyOjiHKa Caxa (RKyrna) — Kpa* FIpoHHHmeBa Ha no 6 e- 
pe*be OjieHeKCKoro 3 ajiHBa, HoBOcnOnpcKHe ocTpoBa) (Nordin, 2000). O pacnpocTpa- 
HeHHH BHfla Mbi MoxceM cyaHTb JiHuib no paOoTaM A. Nordin (2000) h T. Foucard c co- 
aBT. (Foucard et al., 2002), nocKOJibKy b OTenecTBeHHbix ncTOHHHKax hct CBeaeHHH 
06 3TOM BHfle. 

06mee pacnpocTpaHeHHe: EBpona, A3 hh (Pocchh), CeB. AijipnKa, CeB. AMepHKa 
(KaHaaa, CILIA), rpeHnaHflHH, IOhch. AMepHKa (3KBaaop). 

Fulgensia fulgens (Sw.) Elenkin — 3, Ha runcoBOH nouBe, 16 IX 2003; 4, Ha noHBe, 
14 VIII 2002. 

B Pocchh bha H3BecieH H3 HniKHero IloBOJiHCbH (AcrpaxaHCKaa o6n.), c KaBKa3a, 
IOhchoh Ch6hph (CeaejibHHKOBa, 1990; KottApaTiOK, OKCHep, 2004). Bha c oOuinpHbiM 
AH3bK)HKTHBHbiM apeanoM, oxBaTbiBaiomHM rnaBHbiM o6pa30M apHflHbie pernoHbi b co- 
HOpCKO-/ipeBHeCpeflH3eMHOMOpCKOH H OTHaCTH HpaHO-TypaHCKOH oOnaCTHX. 

06mee pacnpocTpaHeHHe: EBpona, A3 hh, CeB. AcJipHKa, CeB. AMepHKa, HoBan 3e- 
JiaHflHH. 

Lecidella patavina (A. Massal) Knoph et Luckert — 4, Ha H3BecTHSKax, 
14 VIII 2002. 

B Pocchh bha H3BecTeH H3 Apkthkh (HoBaa 3 cmah, TaiiMbip, ycTbe p. JleHbi, Hy- 
KOTKa) (Andreev et al., 1996), KaBKa3a, IOikhoh Cn6npH, c KoMaHflopcKHX ocTpoBOB 
(AHflpeeB, 2003). ApKTOaJlbnHHCKHH KaJlblte(|>HnbHbIH H HHTpO(|>HJIbHbIH BHA c IHHpO- 
khm MyjibTHperHOHajtbHbiM apeanoM, oGnTatoutHH npeHMymecTBeHHO b Meciax rHe3- 
flOBaHHH nTHlt. 

06mee pacnpocTpaHeHHe: EBpona, A3 hh, CeB. AtJipHKa, CeB. h IOhch. AMepHKa, 
rpeHJtaHflHH, AHTapKTHKa. 

Rhizoplaca peltata (Ramond) Leuckert et Poelt — 2, Ha H3BecTH»Kax, 9 VII 2004; 5, 
Ha citeMeHTHpoBaHHbix necnaHHKax, 18 VIII 2002; 6, Ha KBapunrax h xnopHTOBbix 
cjtaHitax, 1 VI 2003. 

B Pocchh bha H3BecTeH H3 Apkthkh, c KaBKa3a, ioro-BOCTOKa EBponeftcKOH Pocchh, 
H3 lOtfCHOH Ch6hpH H lOlKHOTO IlpHMOpba (OnpefleJlHTejlb..., 1971). ApKTOaJlbnHHCKHH 
KcepoijiHTHbiH MyjibTHperHOHajibHbiii bha. 

06mee pacnpocTpaHeHHe: EBpona, A3 hh, AcJipHKa, CeB. h IOhch. AMepHKa, TpeH- 
naHAHH. 

Rinodina immerse (Korb.) Zahlbr. — 4, Ha H3BecTH»Kax, 14 VIII 2002. 

B Pocchh bha H3BecTeH c FIphbojpkckoh B03BbiuieHH0CTH (CaMapcKaa o6a.) (Illyc- 
tob, 2002), IOikhoh Ch6hph (AnTaft) (CeAenbHHKOBa, 1990). HocTaTouHo uinpoKO pac- 
npocTpaHeHHbiii ropHbift KajibitecjiHJibHbiH bha. 

06mee pacnpocTpaHeHHe: EBpona, A3 hh, CeB. A(j>pHKa, CeB. AMepHKa, ABCTpajina. 

*Staurothele ambrosiana (A. Massal.) Zschacke — 7, Ha H3BecTKOBHCTbix necHann- 
Kax, 23 VI 2002; 4, Ha CiteMeHTHpoBaHHbix necnaHHKax, 14 VIII 2002. 
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rtocKOJiLKy bhu yKa3tiBaeTC» BnepBbie jxnn JiHxeHoOnoTbi Pocchh, npuBO^nM ero 
onwcaHHe, OTcyrcTByiomee b oTenecTBeHHOH jiHTepaType. 

TajlHOM flOCTaTOHHO TOJICTOBaTblH, TpeiUHHOBaTO-apeOJlHpOBaHHblH, peflKO 6opo- 
flaBHaio-apeoJiHpoBaHHbiH, KopHHHeBbin, co cBeTJibiM cepoBaTbiM rnnoTajuioMOM (noa- 
cjioeBnmeM); apeojibi 0.2—1 mm limp. riepHTeuHH nepHbie MejiKHe, 0.2—0.3 mm, noji- 
HOCTbio norpyaceHbi b apeojibi, iwperiKa npoennpyioiHHe caMbiM kohhhkom (y apeoji 
o6pa3yeTCB BajiiiK Boxpyr ocTnona — Bbixoaa MaxyuiKH nepuTeuna Hapyacy); thmchh- 
ajibHbie BOflopocjiH mapoBimHbie w KopoTKO 3HijnncoH^Hbix, 2—5 mkm b /maM.; cnopbi 
no 2, peace no 1 b cyMKe, MypajibHbie, 3pejibie KopnHHeBbie, 22—55 X 18—25 mkm. 

06nTaeT Ha cyxnx H3BecTHaKax hjih ropHbix nopoaax, OoraTbix KajibUHeM. TopHbin 
KanbnetJ)HJibHbiH bha, pacnpocTpaHermbiti npenMymecTBeHHO b 6ojiee cyxnx panoHax 
U,eHTpajiLHon n IOtkhoh EBponbi (JlnTBa, Ilojibma, ABCTpna, OpaHitna, McnaHna, ITra- 
nna), a Taioxe b A3hh (UpaH). 

Ejih3Khh BHfl Staurothele frustulenta Vain. OTJiHHaeTca 3KOJiornHecKH (npeanoHHTa- 
eT nepno;niHecKH yBJiaacHaeMbie cmiHKaTHbie cyOcTpaTbi) n Mopt^onornnecKn (nMeeT 
nepHbin rnnoTannoM). 

S. areolata (Ach.) Lettau — 5, Ha cneMeHmpoBaHHbix necnaHHKax, 18 VIII 2002. 

B Pocchh bh/i H3BecTeH c Kojibcxoro n- 0 Ba, H3 PecnyOnnKn Kapenna, IJeHTpanb- 
Horo HepH03eMbB, e npHBOJiaccKOH B03BbmieHHOCTH (CaMapcKaa o6ji.), h 3 PecnyOnn- 
kh KajiMbiKHB, c KaBKa3a, H3 IOxchoh Ch6hph; ana Ypana bha, a Taxace naHHbin poa, 
yKa3biBaeTca BnepBbie. TopHbin KanbuetJmJibHbin bha c MyjibTnpernoHanbHbiM TnnoM 
apeajia. 

06mee pacnpocTpaHeHne: EBpona, A3na, AtJipnKa, CeB. h IOxch. AMepnKa, TpeH- 
JiaHflHB. 

Verrucaria fuscella (Turner) Winch — 4, Ha H3BecTHaKax, 14 VIII 2002. 

B Pocchh yKa3biBaeTca H3 IJeHTpanbHoro HepH03eMba, ripHBOJiaccKOH B03BbiiueH- 
hocth h IOa<HOH CnGnpn (CeneJibHHKOBa, 1990; MyHHHK, 2001; IIIycTOB, 2002). 

06mee pacnpocTpaHeHne: EBpona, A3 hb, CeB. AMepnKa, AtJipnKa. 

V. lecideoides (A. Massal.) Trevis. — 5, Ha cueMeHTnpoBaHHbix necnaHHKax, 
18 VIII 2002. 

CyflHTb o pacnpocTpaHeHHH bh jja b Pocchh cjiotkho, nocKOJibxy oh nacTO onpene- 
jiaeTca non c6opHbiM Ha3BaHneM Verrucaria fuscella. 

06mee pacnpocTpaHeHne: EBpona, CeB. AMepnKa. 

V. polysticta Borrer (= Verrucaria subfuscella Nyl.) — 1, KOHraoMepa™ Ha Tpnaco- 
Bbix rjiHHax y ioa<Horo cioioHa y BepuiHHbi xonMa, 25 VI 2001, T. B. Ka3anKOB. 

/(ocTOBepHo cyflHTb o pacnpocTpaHeHHH Bn;ia TpyztHO H3-3a cymecTBOBaBHinx Tax- 
coHOMHnecKHX npoOneM b rpynne bh^ob V. fuscella. B Pocchh nacTO yKa3biBanca KaK 
V glaucina auct. jih6o V. subfuscella Nyl. 

06mee pacnpocTpaHeHne aaHO cornacHO A. Orange (2004): EBpona — BennKoOpn- 
TaHna, Hpjianztna, HopBeraa, IIlBeuna, OpaHitna, TepMaHHa; Maaaa A3Ha — Typuna 
(nepHOMopcKoe no6epeacbe). 

3 BHfla pona Verrucaria — V. fuscella , V. lecideoides, V. polysticta — ao HenaBHe- 
ro BpeMeHH Bbi3biBann 3aTpyztHeHHa npn HfleHTncJiHKaitHH. H 3 3TOH rpynnbi 6onee H3Be- 
CTHbi TaKCOHbi V. glaucina auct (ho He V. glaucina Ach., Tnn KOToporo othochtcb k bh- 
ay V. caerulea DC.) h V. fuscella (Turner) Winch. O^HaKO TaKCOHOMnnecKnii CTaTyc 
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V. glaucina ocTaeTcn He ao KOHua BbiacHeHHbiM. Tax, b pa6oie V. Wirth (1995) 3tot bha 
CBe,aeH b CHHOHHMbi k V. subfuscella Nyl., b to BpeMH KaK b nocneAHen cboakc nninan- 
hhkob OeHHOCKaH^HH (Santesson et al., 2004) motkho BHAeTb o6paTiiyio KapTHHy — 
V. subfuscella Nyl. cBefleH b chhohhmbi k V glaucina auct. Jinx BHfla V. fuscella b pa6o- 
Te V. Wirth (1995) mh bhahm b chhohhmbx V. polysticta Borrer. H Jinuib b caMon no- 
caeaHeH pa6oTe A. Orange (2004), nocBHiueHHon AaHHon rpynne BeppyKapnn b Benn- 
KoOpnTaHHH h JipnaHAnn, V. subfuscella TpaKTyeTca b KaHecTBe chhohhmb V. polysticta 
Borrer. Ilpn stom naHbi AOCTaTOHHO TOHHbie npn3HaKH, OTnuHaromne bham stoh rpyn- 
nbi, GnaroAapn KOTopbiM hbmh 6binn HAeHTncJiHUHpoBaHbi Ha3BaHHbie bham H3 OpeH- 
GyprcKon oGn. 

OmHHHe V. lecideoides ot flByx apyrax 6ah3Khx bhaob BeppyKapnn coctoht rnaB- 
hmm oOpaaoM b tom, HTO nepHTeuHH pa3BHBaiOTca po xpaio 3penbix apeon (nernyeK). 
y V. fuscella h V. polysticta nepHTeunn pa3BHBaiOTca b ueHTpajibHoii Mac™ apeon (ne- 
uiyeK), a npyr ot npyra 3th bham OTnunatoTCJi no cnenyioinHM npn3H3KaM. Bha V. po¬ 
lysticta HMeeT xoporno pa3BHTbiii 4epHbiii runoTannoM, noBepxHOCTb apeon Bcerna pa3- 
AeneHa Ha MenKne cerMeHTbi (BH3yanbHo BbipanoeTca b mcakhx TpemHHKax — ahhhh 
nepHOH oKpacKH, npeACTaBnmomne coGofi BepTHKanbHbie BbipocTbi TKaHeft runoTanno- 
Ma CKB03b apeonw), no KpanM KOTopbix pa3BHBaroTcn nepHTeunn; xpaeBbie apeonbi nno- 
cxne n TOHKne; xoporno 33MeTHo, KaK pa3BHBaiOTCfl nepBHHHbie apeonbi H3 rnnoTan- 
noMa. V. fuscella He HMeeT npoTannoMa, noBepxHOCTb apeon Gonee nnn MeHee poBHan 
nnGo cnaGo pa3neneHa Ha MenKne cerMeHTbi, KpaeBbie apeonbi TannoMa ToncTbie h nac- 
to HecKonbKO BbiTHHyTbie n nonacTHbie; nepnTeunn norpyx<eHbi b ueHipanbHoh hbcth 
cerMeHTa. 

BonbuinHCTBO H3 nepeHncneHHbix bhaob nniuanHHKOB xBnaioTcn HaKimHbiMH 3nn- 
nnTaMn. PacnpocipaHeHne nx b OpeHGyprcKon oGn. CBjnaHO npenMymecTBeHHO c koh- 
rnoMepaTaMH n H3BecTbcoAep*aiunM cyGcTpaTOM. B ochobhom 3to AOBonbHO uinpoKO 
pacnpocTpaHeHHbie, ho ManoniBecTHbie n npeACTaBnjnomne TpynHOCTH b onpenene- 
hhh bhaw, BCTpenaiomHecn npenMymecTBeHHo b apnAHbix n cpeAH3eMHOMopcKnx pe- 
rnoHax. 
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SUMMARY 

18 lichen species are reported from Orenburg Region as new to the flora of Ural Mountains. Colle¬ 
ma coccophorum and Staurothele ambrosiana are new to Russia. 
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OKOHHaTejtbHbiii BapuaHT nojiyneK 14.02.2005 

ripuBCTieHbi cBeaeHHB o Haxo.iKe b Pocchh ceBepoTypaHCKoro BH.na Lagochilus acutilobus Ha K5*- 
hom Ypajie (OpeHoyprcKasi o6ji.). KpoMe Toro otot bhj h pofl bbjtshotch hobmmh jnx (Jwiopbi EBponbi. Onn- 
CaHbl ycaOBHH npOHapaCTaHHB BHja H COCTaB C 006 meCTBa B OOHapy>KCHHOM MCCTOHaxO/KnCHHH, MMCtOmCM 
pejiHKTOBbiM xapaicrep. OfjcyxmawTOi Mepw no oxpaHe BHaa. 

KaioHCBbic cjiOBa: Lagochilus acutilobus , EBpona, Pocchh, lOxcHbiS Ypaji, OpeHoyprcKax oojt. 

Bo BpeM» nojieBbix HccneAOBaHHH b ueHTpajitHoft nacTH OpeHoyprcKofi o6n. Bec- 
hoh 2004 r. Ha rope BepGjnoacKa, HaxoAamcHCH Ha npaBo6epe>Kbe p. Ypaji b 135 km k 
BocTOKy ot OpeH6ypra, hbmh 6bmo o6Hapy*eHO pacTeHne H3 ceMencTBa ryGouBeTHbix, 
OTJiHHaKHiieecH ot Bcex ero npeACTaBHTejieH, H3BecTHbix ao chx nop bo 4>jiope IO>KHoro 
YpaJia. PacTeHHe, coGpaimoe HaMH Ha paHHHX OTanax BereTaijHH, no BceM npH3HaicaM 
motkho 6bmo oTHecra k cpeAHea3naTCKOMy poay Lagochilus. JleTOM toto ace roAa HaMH 
6bin cneunajibHo co6paH b 3tom MecTOHaxo>KfleHHH MaiepHaji b (J)a3e UBeTenna («K)tk- 
HbiM Ypaji, OpeHGyprcKaH o6ji., EeJineBCKHH p-H, npaBo6epe>Kbe p. Ypan, b4kmk 3ana- 
Ay ot c. /JoHCKoe, ropa Bep6jiio>KKa, iothhuh ckjioh, b pa3pe*eHHOM neTpocJmraoM co- 
oGmecTBe Ha ihcGhhctom h3bccthbkobom ckjiohc, 30 VI 2004, n. B. KyjmKOB» — LE, 
SVER). Ilo OTOMy MaTepnajiy 6mjio ycTaHOBneHo, hto o6Hapy>KeHHoe pacTeHne otho- 
chtcb k ceBepoTypaHCKOMy BHAy L. acutilobus (Ledeb.) Fisch. et C. A. Mey. — Han6o- 
jiee ceBepHOMy npeACTaBHTenio poAa Lagochilus, ochobhoh apean KOToporo pacnono- 
*eH B 30He noJiynycTbiHb 3anaAHoro h CeBepHoro Ka3axcTaHa (Khopphht, 1954, 1966; 
KapMbimeBa, 1964; Hbbhob, 1966; UyKepBaHHK, 1987). EjiHTKaHiHHe paHee H3Becrabie 
MecTOHaxoHtneHHB 3Toro biiau pacnono>KeHbi 3HaHHTejibHo io>KHee o6Hapy>KeHHoro Ha¬ 
MH H CBH3aHbI C MeJIOBbIMH BO3BblUieHH0CTBMH nOflypaJIbCKOTO H 3m6hHCKOTO njiaTO, 

b HacraocTH, b Gacceiniax pen Khmji, Yhji h 3M6a (HBaHOB, 1966; J^ap6aeBa, 2003). 
Ohcbhaho, o6Hapy»eHHoe H3o;iHpoBaHHoe MecTOHaxoHtneHHe 3 toto BHAa Ha npaBoGe- 
pe>Kbe p. Ypan HMeeT penHKTOBbiH xapaicrep h CBnaerejibCTByeT o tom, hto b npouuioM 
HeKOTopwe nojiynycTbiHHbie TypaHCKHe bham 3HanHTejibHO aanbiue npoHHKajin k ceBe- 
py, neM b HacTomuee BpeMB, h AocrnranH HanGonee iotkhoh okohchhocth rop Ypajia. 
3 to no^TBepHtaaeTCji, xaK 6yaeT cKa3aHo hhtkc, cocTaBOM cooGmecTBa, b kotopom npo- 
H3pacTaeT ash h bin bha, h xapaKTepoM pacnpocTpaHemta puna conyTCTByiomHX eMy 

BHflOB. 

Poa Lagochilus Bunge (b oGteMe, npuHHTOM ero MOHorpacJioM T. n. IlyKepBaHHK 
(19856), t. e. c BKJHoneHHeM BbiAeneHHoro O. 3. KHoppHHr (1966) pona Lagochilopsis , 
TnnoM KOToporo HBJUieTCfl paccMaTpHBaeMbiH bha) HacHHTbiBaeT 44 BHAa. Oh pac- 
npocTpaHeH rjiaBHbiM o6pa30M b HpaHO-TypaHCKoft (JinopHCTHnecKOH oGnac™ flpeB- 
HecpeAH3eMHOMopcKoro noanapcTBa TonapKTHHecKoro uapcTBa, no (JinopncTHHecKOMy 
paHOHHpoBaHHio 3eMJiH A. JI. TaxTaflTKHHa (1978), h bbjibctcb oahhm H3 xapaKTepHbix 
aneMeHTOB (fuiopbi stoh oGnacTH. IJ,eHTp pa3HOo6pa3HH pona HaxoAHTca b ropax Cpefl- 
Hefi A3HH (UyKepBaHHK, 1985a). Ha TeppHTopnH Pocchh ao chx nop 6 mji H3BecTen 
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jirniib 1 ero npeacTaBHTenb — ueHTpani»Hoa3naTCKHH Bun — L. ilicifolius Bunge (nnen 
mohothiihoh nonceKHHH IlicifolU Zuckervanik ccklihii Inermes (Fisch. et C. A. Mey) 
Knorr.), 3axonamnH H3 MoHronnn b TyBy (KHoppnHr, 1954; U,yKepBaHHK, 19856). 
L. acutilobus (h3 nonceKunn Inermes toh nee centum) npHBonnTca hrmh anepBbie pjix 
cjuiopbi lOncHoro Ypana h Pocchh b uenoM. KpoMe Toro, 3 tot Bun h pon bbjibiotch hobw- 
mh nna (Jmopbi EBponw, Tax KaK npuBonuMoe MecTOHaxoncneHne, nan yace ynoMHHa- 
nocb, pacnononceHO Ha npaBoGepencbe p. Ypan, no KOTopoMy npoxonnT rpaHntta EBpo- 
nbl H A3HH. 

FIpHBonHM HOMeHKJiaTypHyio UHTaTy L. acutilobus h CBeneHnn o ero reorpaijm- 
necKOM pacnpocTpaHeHHH. 

Lagochilus acutilobus (Ledeb.) Fisch. et C. A. Mey., 1841, Enum. PI. Nov. Schrenk: 
31; H. IlaBJioB, 1938, On. I^eHTp. Ka3axcT. 3 : 107 (cum auct. comb. Bunge); KHopp, 
1954 bo On. CCCP, 21 : 164, Ta6n. 9, pnc. 1; Eopnc., 1954, bo On. TypKM. 6 : 192; 
BBen-, 1961, bo On. Y36eK. 5:369; KapMbimeBa, 1964, bo On. Ka3axcT. 7:410, 
excl. pi. e Betpakdala, Ta6n. 47, pnc. 1; TaMaiOHOBa, 1972, b Hnn. onpen. pacr. Ka3axcT. 
2 : 215, excl. pi. e Betpakdala, Ta6n. 41, pnc. 6; IJyKepBaHHK, 1987, b Onpen. pacT. Cpen. 
A3hh, 9 : 128; B. Hhkhthh h renbnnxaHOB, 1988, Onpen. pacr. TypKM.: 507, Ta6n. 128, 
pnc. 2. — Moluccella acutiloba Ledeb., 1831—1833, in Eichw., PI. Nov. Casp.-Cauc.: 
39, tab. 35. — Lagochilopsis acutiloba (Ledeb.) Knorr., 1966, Hob. chct. Bbicin. pacT. 
1966: 200, pHC. 1, 1. 

PacnpocTpaHeHne. Boct. EBpona. Poccnn: 3aBonacbe (ropa BepGmoncKa b Ee- 
nneBCKOM p-He OpeHGyprcKoft o6n.). Cp. A3 hb. Ka3axciaH: AnnoGHHCKan, YpanbCKan, 
ATbipaycKan n MaHTbimnaKCKaa oGnacTu; Y36eKHCTaH: KapaKannaKna — npnapanb- 
CKHe nycTbiHH, ocipoBa Apanbcxoro Mopa n BOCTOHHaa uacTb nnaTO YcTiopT; TypKMe- 
hhct3h: nnaTO YcTiopT. 

YKa3aHne nna npnGanxamba — EemaK-^ana (KapMbimeBa, 1964) — BBnaeTca 
ouih6ohhhm n, Bepoarao, OTHOCHTca k L. pungens Schrenk. 

B npenenax apeana BHn noBonbHO 3HauHTenbHO BapbHpyeT no KonunecTBy CTe6nen 
n hx BbicoTe, LunpHHe nonacTen nHCTbeB n CTenenn pa3BHTna Ha hhx Komounx octpoko- 
neHHH, BennHHHe uameneK h nnnHe mnnHKOB Ha BepxymKax hx 3y6itoB, pa3MepaM bch- 
hhkob. B oGHapynteHHOH naMH nonynaunH pacTeHna He oGHapyncHBann H3MeHHHBOCTH 
no 3thm npu3HaK3M h HMenH MHoroHncneHHbie CTe6nn 20 — 35 cm bmc., poMbnuecKHe 
b onepTaHHH nncTba c nnacTHHKaMH, no nonoBHHbi pacceneHHbiMH Ha 3 — 5 npononro- 
BaTbix nnn mupoKonaHiteTHbix noneti, y nncTbeB BereTaraBHofi uacra no6era Ha Bep- 
xyutKe 3aKpyrneHHbix h He HMeiomux mnnnKOB, pence (y HanGonee BepxHHx) c oueHb 
KopoTKHM TynbiM ocTpoKOHenneM, y nncTbeB reHepamBHofi uacra noGera — c oneHb 
kopotkhm munmcoM no 1 mm nn. HamenKH y pacTemiH HCcnenoBaHHOH nonynaitHH Gbinn 
(8)10 — 15 mm nn., CTpeyronbHbiMH 3y6uaMH, b 3 — 4 pa3a Gonee kopotkhmh, neM TpyG- 
xa, Ha Bepxymxe BbiTaHyTbiMH b noniOHHH rnanaK 1.5 — 2.5 mm nn.; bchhhkh b 2 pa3a 
nnHHHee Haiuemcn (25 — 30 mm nn.), c BepxHefi ryGofi, Ha 4 — 5 mm pacceneHHOH Ha 2 Tpe- 
yronbHo-naHiteTHbie nonacTn. OneBHnHO, BbipaBHeHHOCTb npii3HaKOB pacTeHnit nccne- 
nOBaHHon nonynanHH o6r»acHaeTca ee Manoft HncneHHOCTbio h H3onnpoBaHHbiM (no-BH- 
nHMOMy, ynce b TeueHHe nnHTenbHoro BpeMeHn) nononceHneM, cnocoGcTBOBaBmHMH 
oGenHeHHio H3MeHHHBocra, Gonee BbipanceHHOH b npenenax ochobhoto apeana Buna. 

Topa BepGmoncKa (.ZJiOBTaiii), rne Gbin coGpaH L. acutilobus , npenciaBnaeT coGofi 
TpexrnaBbiH xonM-ocTaHeu c MaKCHManbHoft otmctkoh 329.4 m Han yp. m. Ha npaBOM 
Gepery p. Ypan, cnonceHHbin H3BecraaKaMH KypManHCKoii cbhtm accenbCKoro apyca 
HHncHeft nepMH (3eneHaa..., 1996). OHa HeonuoicpaTHo nocemanacb GoiaHHKaMH (b Korn 

ue XIX B.-/J. H. JiHTBHHOBbIM, BO BTOpOH nonOBHHe XX B. -— B. M. BHHOrpanOBOH, 

3. H. PbGhhhhoh, M. C. KHa3eBbiM, a TaKnce aBTOpoM, no cGopaM Kotoporo H3 3 toto 
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MecTOHaxo>KfleHHfl 6bui onucaH Astragalus oropolitanus Knjasev et Kulikov), npuBne- 
KaeMbiMii ee 6oraToft neTpocjmTHo-cTenHOH 4>aopon c 6ojii>iiihm hhcjiom peaxnx bhaob. 
O^HaKO L. acutilobus paHee hhkcm h 3 nocemaBiimx 3Ty ropy 6oiaHHKOB He o6Hapy>KH- 
Bajica, 4 to, BepoaTHee Bcero, oobbchbctcb npoH3pacTaHHeM ero Ha oneHb orpaHHneH- 
hom no naomaan ynacTKe noura oroaeHHoro H3BecTHHKOBoro cioioHa c Kpaime pa3pe- 
*eHHbiM h 6eflHbiM no cocTaBy pacTHTeabHbiM noKpoBOM. 

B npHBOflHMOM MecTOHaxoataeHHH L. acutilobus npoH3paciaer Ha HeboabiuoM 
ynacTKe aoBoabHo Kpyioro me6HHCToro H3BecTHHKOBoro io>KHoro cmioHa, oOpameH- 
Horo k p. Ypaa, b cociaBe neTpocJmTHoro noabiHHo-pa3HOTpaBHoro coo6mecTBa c npe3- 
BbinaHHo pa3pe>xeHHbiM TpaBimo-KycTapHHHKOBbiM HpycoM (o6mee npoeKTHBHoe no- 
KpbiTne 10—15 %), b cocTaBe KOToporo npeo6na.^a.K>T Artemisia lerchiana Web., A. sal- 
soloides Willd., Ephedra distachya L., Elytrigiapruinifera Nevski, Gypsophila rupestris 
A. Kuprian. ( G. patrinii auct. non Ser.); MeHee MHoroHHcaeHHbi Centaurea carbonata 
Klok., Iris glaucescens Bunge, Galium hexanarium Knjasev ( G. octonarium auct. non 
(Klok.) Soo), Kochiaprostrata (L.) Schrad., Zygophyllumpinnatum Cham., Sterigmoste- 
mum tomentosum (Willd.) Bieb., Tulipa biflora Pall., Tanacetum kittaryanum (C. A. Mey.) 
Tzvel., Linaria uralensis Kotov (L. altaica auct. non Fisch. ex Kuprian.), Atraphaxisfru- 
tescens (L.) C. Koch; eanHHHHO BCTpenatOTca no OKpaimaM ynacTKa 3axoaamne H3 co- 
ceflHHX coobmecTB Echinops ruthenicus Bieb., Centaurea ruthenica Lam., Allium globo- 
sum Bieb. ex Redoute, Astragalus medius Schrenk, Krascheninnikovia ceratoides (L.) 
Gueldenst., Ferula caspica Bieb., Tragopogon marginifolius Pavl., Asparagus inderien- 
sis Blume ex Ledeb., Caragana frutex (L.) C. Koch. 1 

rieTpocJmTHbie coobmecTBa iohchoto ctcaoHa ropbi Bep 6 jno*Ka BiunoHaioT, Hapaay 
c BOCTOHHoeBponencKHMH ( Artemisia salsoloides, Centaurea carbonata, Galium hexa¬ 
narium, Echinops ruthenicus, Jurinea ledebourii Bunge), BOCTOHHoeBponencKO-Ka3ax- 
CTaHCKHMM ( Artemisia lerchiana, Ferula caspica. Astragalus rupifragus Pall., Oxytropis 
jloribunda (Pall.) DC., Scabiosa isetensis L., Agropyron desertorum (Fisch. ex Link) 
Schult.), K)>KHOCH 6 HpcKO-Ka 3 axcTaMCKHMH (Iris glaucescens, Zygophyllum pinnatum), 
noBOJt*CKO-K)>KHoypajibCKHMH (Tanacetum kittaryanum. Astragalus wolgensis Bunge, 
Hedysarum razoumovianum Fisch. et Helm) h KMKHoypaabCKHMH 3 HaeMHHHbiMH ( Ely¬ 
trigia pruinifera, Linaria uralensis, Hedysarum argyrophyllum Ledeb.) ropno-CTen- 
HbiMH 3JteMeHTaMH, paa bh^ob c oneHb KnKHbiM (npenMyutecTBeHHO ceBepoTypaHCKHM) 
xapaKTepoM pacnpocTpaHeHna, ana KOTopbix 3to MecTOHaxoiKaeHHe — oaHO H3 caMbix 
ceBepHbix (nan aaace caMoe ceBepHoe) Ha KDbchom Ypaae: Tragopogon marginifolius. 
Asparagus inderiensis, Gypsophila rupestris. Astragalus medius, A. temirensis M. Pop., 
Tulipa bflora (KpbiMCKO-nepeaHea3HaTCKO-Ka3axcraHCKHH), Rindera tetraspis Pall, (npn- 
HepHOMopcKO-Ka3axcTaHCKO-to>KHocH6HpcKHH). CpeaH hhx ocodeHHO npHMeuaTeaeH 
Tragopogon marginifolius, H3BecTHbiH Ha IOhchom Ypaae ToabKO H3 stoto MecTOHaxoac- 
aeHHa, 3HauHTeabHO yaaaeHHoro na ceBep ot ochobhoto apeaaa (Ha TeppmopHn Poc- 
chh 3tot BHa H3BecTeH erne H3 aByx MecTOHaxoacaenHH b AcTpaxaHCKoii 06 a.). TaKHM 
o6pa30M, Haxoaxa Lagochilus acutilobus coBceM He caynanHa, h 3tot BHa nonoamteT 
cocTaB ceBepoxypaHCKoro (JiaopHCTHuecKoro KOMnaexca b ero peamcroBOM SKCxaaBe Ha 
H3BecTH»Kax npaBo 6 epe>Kba Ypaaa. OneBHaHO, aaHHoe MecTOHaxoataeHne HBaaeTca 
CBHacTeabCTBOM npe>KHero pacnpocTpaHeHHa TypaHCKnx BnaoB ropa3ao ceBepHee hx 
coBpeMeHHoii rpaHHHbi, KOTopaa y HexoTopbix ynoMHHymx Biiaos npoxoam b Ypa- 
ao-HaeKCKOM Meacaypeube, a y apyrnx — Ha PIoaypaabCKOM naara. EoabiunHCTBo yno- 
MaHyTbix TypaHCKHX BHaoa (KpoMe Tragopogon marginifolius) BCTpenaeTca Ha Meaor 
Bbix B03BbiuieHH0CTax FIoaypaabCKoro naaTO Ha KpaiiHeM lore OpeHbyprcKon 06 a. (ae- 


1 Ha3Bannn pacTeHHfi npuBeneHbi no CBoaice C. K. HepenanoBa (1995). 
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Bo6epe>Ki»e p. Hack b Cont-HneuKOM p-He), ho Lagochilus acutilobus 3 Aecb ao chx nop 
He o6HapyxceH, xoth H3BecieH b npeaenax toh >xe noaocbi MenoBbix rop Aaaee k iory, Ha 
TeppHTopHH Ka3axciaHa (flap6aeBa, 2003). 

Topa Bep6jiroxcKa oOwiBJieHa jiaHfluia(J)THbiM h reojioro-reoMoptjiojiorHHecKHM na- 
mhthhkom npHpoflbi OpeH6yprcKoft o6n. (3ejieHaa..., 1996). Hccomhchho, 6 oraTaa neT- 
potJ)HTHo-CTenHafl (Juiopa 3Toro ypoHuma, BtuitOHatomaa p xjx Hpe3BbiHaimo peflKnx bh- 
aob, TaK*e 3acjiy*HBaeT oxpaHbi. KpoMe Toro, Hy>KAaeTCH b oxpaHe aoBOJibHO 6oraTaa 
4>ayHa 3Toro MecTOHaxo>KAeHHfl: 3Aecb hmcmtch koaohhh cypKOB h numyx, BCTpenaeT- 
CH 6oJlbUIOe HHCJIO peflKHX BHUOB HaceKOMbIX, npHHeM flJW HeCKOUbKHX BHAOB HOHHbIX H 
oflHoro BH^a AHeBHbix 6a6oneK 3Ta ropa bbabctcb locus classicus. BepoaTHO, onTHMajib- 
HbiM peuieHHeM b flaHHOM cnyHae 6 mjio 6 bi co3aaHHe Ha 3 toh TeppuTopun 3axa3HHKa 
hjih npHcoeAHHeHHe ee k OpeH6yprcKOMy cienHOMy 3anoBeflHHKy. JJjib o6ecneneHHB 
Mep oxpaHbi eAHHCTBeHHofl H3BecTHoii nonyuBUHH Lagochilus acutilobus Ha TeppnTo- 
pnn Pocchh, no HauieMy mhchhk), 6ujio 6 bi uenecoo6pa3HbiM bhccth 3tot bha b «Kpac- 
Hyro KHnry Pocchhckoh <teAepaijHH». 
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SUMMARY 

Information on the first record of Lagochilus acutilobus in the South Urals (Orenburg Region) is 
given. The species is new to the flora of Russia and Europe. Habitat conditions and the community 
composition in the locality have relic characters. The species needs conservation; possible ways of 
this proposed. 
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B 2004 r. npocjieccopy B. H. MaTBeeBy, KpynHOMy yneHOMy b oGaacra reoGoTa- 
HHKH, (JlJlOpHCTHKH, rHAPoGoTaHHXH, 3KOJ!OrHH H OXpaHbl OXpy>XaK)meH CpeAbI, HCnOJl- 
HHJiocb 70 jieT. Poahjicb BaaflHMnp HBaHOBHH b KyftGbiiueBe 31 aexaGpji 1934 r. h 
B ocnHTbiBajicH b ceMbe, KOTopaa c aeTCTBa npnBHBaaa eMy aroGoBb k oxpyTxaiomeMy 
MHpy. EaGyiuxa, AHHa HHXoaaeBHa, BbipamnBaaa mhoto KOMHaTHbix pacTeHHH, OTeu, 
HBaH BjiaaHMHpoBHH, 6bui nejioBeKOM nbiTJiHBbiM, oh pa6oTaji HanajibHHKOM reoae3H- 
necxoft cjiy>K6bi r. KyilGbiiueBa, a b ayme 6bui acTpoHOMOM h Bee CBoGoaHoe BpeMa no- 
cBamaji HayKe. Bepoarao, ot hhx h nepeaaaca Maabanxy HHTepec k H3yneHHK) npnpo- 
Abi. B uiKOJibHbie roflbi BaaAHMHp 3aHHMaaca Ha CTaHUHH lOHHaTOB, bo ^Bopue nno- 
HepoB, rae co3aaa GoaBiuyio xobachuhio xaxTycoB, ycneuiHo npnBHBaji hx, npoBoana 
pa3HHHHbie onbiTbi. IOhmh 6oTaHHK ynacTBOBaa b OAHMnnaaax h BbiCTaBxax, Ha oahom 
H 3 BcecoK)3Hbix KOHxypcoB 3aHaa 1 -e Mecro h nonaa Ha cTpaHHiibi ra3eTbi «nnoHepcKaa 
npaBaa». Byayan iuxoabHHXOM, ynacTBOBaa b BbicTaBxe aocthtkchh it Hapoanoro xo- 
3aflcTBa b MocKBe. Bee 3 to npeaonpeaeAHao Bbi6op Gyaymefi npo^eccun h HaynHbix 
HHTepecoB, KOTopbiM B. H. MaTBeeB BepeH bcio >KH3Hb. 

Ha 1-m xypee yBaeHeHHbift cTyaeHT KyflobiuieBcxoro rocyaapcTBeHHoro neaarorn- 
neexoro HHCTHTyTa (Kmil) Gbia 3aMeneH npo(J)eccopoM xatjieapw GoTaHHXH B. E. Th- 
MOtJieeBbiM h npHraaiueH b 6oiaHHHecxHH xpyacox. FlepBoe HaynHoe coo6meHne ciy- 
aeHTa 2-ro xypea B. MaTBeeBa 6buio nocBameHo H3yaeHMK) ocoGchhoctch pa3MHo>xe- 
hhh CTpeaoiiHCTa o6bixHOBeHHoro. B 1958 r. B. H., 3axoHHHB c «otjihhhcm» (JiaxyabTeT 
ecTecTB03HaHH«, Gbia ocTaBaeH Ha xaejieape 6oTaHnxn aaGopaHTOM, a no3AHee nocTy- 
nHa b acnHpaHTypy b CapaTOBcxoM rocyaapcTBeHHOM yHHBepcHTeie. Flocae ee oxoHHa- 
hhh b 1963 r. 3amnTHa xaHanaaTcxyro anccepTauHio «Oaopa h pacntTeabHocTb bo- 
aoeMOB CpeaHeft Boara h ee npHToxoB». OcJmiiHaabHbiM HaynHbiM pyxoBOAHTeaeM 
AHCcepTaiiHH 6bm xaHAHAaT 6noaornHecxnx Hayx, aoueHT CapaTOBexoro rocyaapcT- 
BeHHoro yHHBepcHTeia H. H. XyaaKOB, a raaBHbiM BaoxHOBHTeaeM h xoHcyabTaHTOM 
no BceM B03HHxaiouiHM BonpocaM 6bui 3aBeaytouiHH xat^eapofl GoTaHHXH KyftGbiiueB- 
exoro neaarornHeexoro HHCTHTyra npocjieccop B. E. TnMOcJieeB. B 3tot nepnoa Hayn- 
hoh aeaTeabHOCTH ohh BMecTe Ha MOTOHHxaax npoexann nonra Bee boatkcxhc npm-o- 
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kh h 03epa, nccneaya npn6pe>KHo-BoaHyio 
ijuiopy, b pe3yjii»TaTe Hero Cpeainui Boura 
nepecTajia 6biTb 6eabiM namoM b otho- 
UieHHH (J)J10pHCTHHeCK0H H3yHeHHOCTH, a B 
HayHHbix c6opHHKax h Ha CTpaHnuax «Eo- 
TaHHHecKoro >xypHajia» noaBHJiocb mhoto 
nyGnHKauHH O (JinOpHCTHHeCKHX Haxofl- 
Kax, 6HOJ!OrHH Mai.pO(|)HTOB, 3aKOHOMep- 
HOCTBX (J)OpMHpOBaHHfl (J)J!OpbI H paCTH- 
TeJlbHOCTH eCTeCTBeHHbIX H HCKyCCTBeH- 
Hbix BOflOeMOB. 

B 1983 r. B. H. MaTBeeB 3 amnTHJi aox- 

TOpCKyfO flHCCepTailHK) «/JnHaMHKa paCTH- 
TejlbHOCTH BOflOeMOB nOa BJlHBHHeM npn- 
pojxHbix h aHTponoreHHbix (})aKTopoB» b 
HHCTHTyTe 3KOHOrHH paCTeHHH H 5KHBOT- 

Hbix YHU AH CCP. 

C 1983 no 1993 r. npocjieccop B. H. MaT¬ 
BeeB 33HHMaeTCB OTBCTCTBeHHOH aUMH- 
HHCTpaTHBHOH pa6oTOH Ha flOJUKHOCTH ae- 
KaHa 6HOJioro-xHMHHecKoro (JraicynbTeTa, a 
no3flHee npopeicropa no HayHHOH pa6oTe 
KmH (Hbme CaMapcKoro rocyaapcr- 
BeHHoro nejiaronmecKoro yHHBepcnTeTa). 

Hpn 3tom oh npoaonacan noueBbte nccne- 
aoBaHHH, ny6jiHKy« naywHbie CTaTbn, MOHorpatJmn, yne6Hbie noco6na, HHTan neKunn 
ynHTejiBM h CTyaeHTaM, ynacTBya b HayHHbix KOHtjiepeHUHHX caMoro pa3Horo ypoBHH. 

H ,nx pacTHTejibHOCTH BOfloeMOB penHbix flOJiHH B. H. pa3pa6oTan cncreMy 3JieMeH- 
TapHbix TeppHTopnajibHbix eanHnu HancjniToneHOTM'iecKoro ypoBHa. nojiyneHbi aaH- 
Hbie 06 HX 3KOJIOTHH, BHyTpeHHeH OpraHH3aiIHH, B03paCTHbIX OCo 6 eHHOCTHX H ilHHaMH- 
necKHx TeHfleHUHHX, onpeaeneHo nonoKeHne cpean apyrnx <})HToueHoxop pennon ao- 
jiHHbi, co3aaHa reHeTHnecKaa KJiaccmJmKaunH TeppacoBbix o3ep-CTapnu. Ero pa 6 oTbi 
cnoco 6 cTByioT peuieHHio npo 6 neMbi ocbochhji o 6 iunpHbix MejiKOBoann ecTecTBeHHbix 
n ncKyccTBeHHbix BoaoeMOB 6 acceiiHa CpeaHeii Bojith. B. H. onyGnnKOBaHO okojio 
300 HayHHbix pa 6 oT, b tom nncne TaKne (JiyHnaMeHTajibHbie, Kan «Ojiopa BoaoeMOB 
CpeaHeii Bonin h ee npHTOKOB» (1969), «PacTHTejibHOCTb ecTecTBeHHbix BoaoeMOB 
6 acceHHa CpeaHen Bojirn» (1973), «^nHaMnxa pacTHTejibHOCTH BoaoeMOB 6 acceiiHa 
CpeaHeii Bonrn» (1990), «BoaHHoii opex: npoOneMa BOCCTaiioBneHna apeana Bnaa» 
(b coaBTopcTBe c M. FI. LLInnoBbiM) (1996), «,H,hkhh pnc: aKOJiorna, 6 noJiorna, npaKTn- 
necKoe 3HaneHne» (b coaBTopcTBe c B. B. CojioBbeBoii) (1997), «3KOJioma BoaHbix pac- 
TeHHn» (b coaBTopcTBe c B. B. CojioBbeBoii n C. B. CaxcoHOBbiM} (2004). 

HnTaeMbie npocjieccopoM B. H. MaTBeeBbiM b CaMapcKOM rocyaapcTBeHHOM nena- 
rornnecKOM yHiiBepcnTeTe JieKmiOHHbie xypcbi n npOBoanMbie hm npaKTHHecKiie 3ana- 
thb oTJinnaiOTCJi blicokhm HayiHO-MeToan'iecKHM ypoBHeM. B. H. no6biBaji bo MHornx 
npiipoaHO-KJinMaTHHecKnx 30Hax 3eMHoro inapa, Ha Bcex MarepnKax, KpoMe ABCTpannn 
n AHTapKTuabi, 6jiaroaapa *ieMy Ha hckiuiux CTyaeHTbi MoryT iaoHHO, c noMombio mho- 
rOHHCJieHHbix cnaiiaOB, no6bmaTb b ropHbix cucTeMax, nycTbiHax, BJia*HOM TponnHe- 
ckom Jiecy n cpean KaKTycoBi.ix necoB b ropax Cnepa-MaocTpa Ha Ky6e. Ky6a, Eonra- 
pna, HpjiaHana, KaHaaa, Uefuron, llHana, ErnneT, I_(eHTpajibHbin flMan, CaxannH, Aji- 
Taii, EaiiKaj]t«- 3to aajiexo He nojiHbiii nepeneHb reorpaijniHecKiix nynKTOB, o KOTopbix 
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y3HaioT Ha nexunax cTy,aeHTbi-6HOJiorH h reorpacjtbi. Flpn 3 tom npocjteccop Bceraa no,a- 
nepKHBaeT, hto npupoAy Heo6xoAHMO H3ynaTb HanHHaa c poAHoro xpaa, ACMOHCTpupya 
)KHBonncHbie cjiafi^M 06 yAHBHTenbiibix yronnax CaMapcxoro noBomxba. 

B. H. Be^eT Gonbrnyio HaynHO-neflarorwHecKyro AeaTeabHocTb. KpoMe Toro, oh hh- 
TaeT JieKUHOHHbie Kypcbi no 6oiaHHKe, 6Horeorpatf)HH, oxpaHe oxpy>xaiomeH cpezibi, 
c 1993 r. oh pyKOBOflHT acnupanTypoii, BbinycKHHKH xoTopoft CTann xaHAHAaTaMH Hayx 
h aoueHTaMH. 

B. H. Hanncan hjih npumui ynacrae b xanecTBe coaBTopa b h3abhhh MHoroHuciieH- 
hmx KHHr, MeTOflHnecKHX nocoGufi h pa3pa6oTOK. CpeflH hhx cjieayeT oTMeTHTb TaKne, 
xax «BoaHbie pacTeHHH KyiiGbimeBCXon o6nacTH» (1964), «BoflHbie pacTeHHa xax o6t- 
eKT H3y4eHHB b iiiKOJie» (1979), «ripHpoaa CaMapcxoft JIyKH» (1986), «PacTeHRH Ca- 
MapcKoft o6jiacTH, 3aHeceHHbie b „KpacHyio KHHry” PCOCP» (1999), «Auiac CaMap- 
ckoh o6jiacTH» (1999), «EoTaHH4ecxoe KpaeBeaeHHe» (2000). 

B. H. TBop4ecKHH nejiOBex, c hhm 04eHb nerxo pa6oTaTb, He cjiynaHHo ero coaBTopa- 
mii hbjijhotch 68 yneHbix, 3to xonnern no Kat^eape, coTpyoHHKH pa3JiH4Hbix HaynHbix 
ynpoKfleHHH h yneGnbix 3aBeAemiH h, kohchho, yneHHXH — CTyaeHTbi-AHnnoMHHXH, 
acnnpaHTbi, MOJio/ibie yneHbie. 

no HHHUHaTHBe B. H. b neaarorHHecKOM yHHBepcHreTe 6biJia co3^aHa xo3^oroBop- 
Haa y4e6Ho-npoH3BOflCTBeHHaa 3KOJiorn4ecKaa jia6opaTopna, HaynHbiM pyxoBOAHTe- 
jieM xoTopoft oh aBJiaeTca. B ee 3aaany bxoaht pa3pa6oTKa npoeKTOB h pexoMeHAannil 
no oHHCTKe h flOOHHCTKe CTOHHbix boa c Hcnojib30BaHHeM BbicuiHx pacTeHHii aah npe/i- 
npHHTHH CaMapcKoii o6ji. Flo ^aHHofl npo6jieMe hm nojiyneHO HecKOJibKO aBTopcKnx 
CBn^eTejibCTB h naTenTOB. B HacToamee BpeMa b Jia6opaTopHH pa3pa6aTbiBaeTca TeMa 
«B3anMOfleHCTBne 4ejiOBexa h npupoAbi Ha rpaHHne EBponbi h A3hh ot apcbhocth no 
COBpeMeHHOCTH». 

B. H. Be^eT 6oJibmyio oGmecTBeHHyio pa6oTy. C 1965 r. — 4JieH CaMapcxoro OTfle- 
jieHiia PyccKoro EoTaHnnecxoro o6mecTBa (PBO), b HacToamee BpeMa aBJiaeica ero 
npeflce^aTejieM, bxoaht b cocTaB U,eHTpajibHOro coBeTa PEO, aKTHBHO ynacTByeT b pa6o- 
Te ceKijHH oxpaHaeMbix npnpoAHbix TeppHTopnii CaMapcxoro o6aacTHoro coBeTa BOOR 
Oh npnHHMaji ynacTue b BbiaBJieHHH Hecxonbxnx aecaTxoB naMaTHHKOB npnpo^bi, xo- 
Topbie onncaHbi b XHnrax «riaMaTHHXH npnpoAbi KynGbimeBCxofi o6;iacTH» (1986), 
«FIpHpofla KyH6bimeBcxoH o5nac™» (1990), «3eaeHaa xHnra noBOJiacba» (1995), «Ca- 
Mapcxaa o6;iacTb» (1998) h aP- 

B. H. MaTBeeB aBJiaeica hjichom AuccepTaunoHHoro coBeTa no 3amnTe aoxtop- 
cxhx flHecepTauHH npH liHCTHTyTe sxoaothh Bojmcxoro GaccefiHa PAH (r. ToJibarm). 
Oh bxoaht b cocTaB xomhcchh no npncy>XAeHHio ry6epHCxnx npeMHH 3a HccaeAOBaHHa 
b o6nacTH Hayxn h tcxhhkh. 

3a ycnexH b Hay4HO-neAarorn4ecxoH AejrrenbHOCTH B. H. MaTBeeB HarpaacaeH no- 
HeTHoii rpaMOTOH MnHHCTepcTBa npocBsmeHna PCOCP h Pecny6anxaHCKoro KoMHTeTa 
npotJ)COK)3a pa6oTHHXOB npocBemeHHa, Bbicuien mxojibi h nayMHbix ynpeacaeHHH PCOCP, 
3HaxoM «3a OTJiHHHbie ycnexn b pa6oTe b o6nacTH Bbicinero o6pa30BaHna CCCP» h Me- 
Aajibio «BerepaH Tpyna». B 2003 r., B. H. MaTBeeB 6bui HarpaacAeH Meflaabio «3a BXJiaA 
b HacaeAHe HapoflOB Pocchh», b 2004 r. eMy 6bmo npncBoeHO 3BaHiie «Ro4eTHbiH pa6o- 
thhx Bbicmefi uixoabi Pocchhcxoh OeAepauHH». 

B. H. MaTBeeB — noneTHbift 4aeH CaMapcxoro OTaeaeHHa o6mecTBa oxpaHbi npn- 
poflbi, noneTHbiii 4JieH npe3HAnyMa CaMapcxoro pernoHajibHoro axoaorHnecxoro 06- 
mecTBa, CaMapcxon oouiecTBeHHOH ryMaHHTapH0-3CTeTH4ecxoii axajieMHH, aoxtop 
6Hoaorn4ecxHx Hayx, npocJ)eccop xa(J)eApbi 6oTaHHXH CaMapcxoro rocyAapcTBeHHo- 
ro nejiarornnecxoro yHHBepcnTeTa, axaaeMHx Pocchhcxoh ixoaornnecxofi axaaeMHH, 
naeH-xoppecnoHAeHT AxaaeMHH ecTecTBeHHbix Hayx PO. 
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B 2003 r. b Kmae onyOjinxoBaHa xHnra, nocBameHHaa pe3yabTaTaM MHorojieTHHX 
pa6oT no BOCCTaHOBJiemiK) pacTHTejibHOCTH Ha JleccoBOM nuaTO. Abtoph MOHorpa- 
(Jihh — yneHbie HHCTHTyTa oxpaHbi noHB h BOflbi Axa/ieMHH HayK h MHHHCTepcTBa boh- 

HblX peCypCOB KHTaa, XOTOpblH HaxOflHTCJI B r. flHJIHHb npOBHHUHH LUaHbCH- B UeHT- 

panbHOH Haem JleccoBoro niiam 

Kax H3BecTHO, JleccoBoe njiaTO KnTaa — uenTp xHTaftcxoft xyjibTypbi h cejibcxoro 
X03BHCTBa. HeCKOJlbKO TbICflHeiieTHH HHTeHCHBHOrO HCnOJlb30BaHHH 3eMem. npHBeJIH 
k CHJibHofl .aerpamaiiHH pacTHTejibHOCTH h noHBeHHoro noxpoBa, a MeciaMH h k nojiHO- 
My HX yHHHTOTKeHHK). 

KnTancxne yneHbie npoBenn oGinnpHbie paOoTbi no H3yHeHnio h npenoTBpameHHio 
noHBeHHon 3po3HH, pa3pa6oTanH h peajiH3yK3T cncTeMy BoecTaHOBjieHHa JiecHon, xyc- 
TapHHKOBOH H TpaBHHHCTOH pacTHTejibHOCTH Ha 3HaiHTeJlbHbIX ruiomanax JleccoBoro 
njiaTO. B MOHorpatJmn H3Jio>xeHbi ocHOBHbie noaxoflbi x pexyjibTHBauHH 3eMejib h pe- 
3yjibTaTbi BoccTaHOBjieHna pacTHTejibHoro noxpoBa 3Toro pernoHa. KHHra coctoht H3 
6 raaB, OHa GoraTO HJunocTpnpoBaHa HBeTHbiMH (})OTorpa(|)HJiMH, xoTopbie naiOT apxoe 
npeacTaBJieHHe o jiaHfliuacJiTax h pacTHTejibHOCTH JleccoBoro njiaTO. TexcT xHHrn H3Jio- 
>xeH Ha XHTaiicxoM h aHranncxoM jnbixax. 

1-a rnaBa XHHrn nocBameHa 30HajibHbiM oco6chhocthm xjinMaTa h noHB JleccoBo- 
ro njiaTO h xapaxTepHCTHxe pacTirieubHOCTH ochobhux 30H (cm. pncyHox). CaeayeT 
noanepxHyTb, hto Bee pa3pa6oTxn xnTancxnx yneHbix no pexyjibTHBauHH noHB h boc- 
CTaHOBJieHHK) pacTHTejibHOCTH OCHOBBHbl Ha JieTajlbHblX HCCJieflOBaHHHX 30HanbHblX 
oco6eHHOCTeii npuponHOH cpe^bi. Ha TeppHTopnn JleccoBoro njiaTO BbmejunoTca 4 30- 
Hbi, xoTopbie CMeHHiOT npyr apyra c loro-BOCTOxa Ha ceBepo-3anaa: TennoyMepeHHbie 
jieca, JiecocTenb, HacToamHe h nycTbiHHbie CTenn. Taxon nonra MepnaHOHajibHbin xa- 
paxTep 30HajibHOCTn CBH3aH c nencTBneM TnxooxeaHCxoro MyccoHa. B XHHre npn- 
boubtcb xjiHMaTHHecxne jiaHHbie no cpeaHeroaOBOMy xomi'iecTBy ocaaxoB h TeMne- 
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The map of vegetation zones on Loess Plateau 



paType B03Ayxa, K03(J)(J)nuHeHTbi apnAHOcra h CBefleHHa o ranax noHB no bcom 4 30- 
HaM. 

/Jajiee Aaeica KpaTKaa xaparrepHCTHKa pacTmeabHocTH Kaa<Aoft H3 30H. B JiecHoft 
30He KOpeHHbIM THnOM HBAHIOTCB AHCTOnaAHbie UIHpOKOAHCTBeHHbie Jieca H3 Quercus 
liaotungensis h HeKOTopbix apyrax AySoB, cocHOBbie Jieca H3 Pinus tabulaeformis. B ne- 
cocTenHoft 30He Jieca npaKTHHecKH. He coxpaHHJincb, 3Aecb npeACTaBJieHbi KycTapHHKO- 
Bbie 3apocjiH H3 Ostryopsis davidiana, Sophora viciifolia. Spiraeapubescens, Syringa ob- 
lata h Ap- Ha ceBepHbix cmioHax h OopoAaneBbie (Bothriochloa ischaemum) CTenn — 
Ha K»KHbix. B 30He HacToamHX CTeneft HaHOonee pacnpocTpaHeHHbiMH hbajhotch coo6- 
HiecTBa c AOMHHnpoBaHHeM Stipa bungeana, a b nycTbiHHbix CTenax — coo6mecTBa 
S. breviflora c ynacTneM noAyKycTapHHHKOB. Bee ocHOBHbie pacTHTenbHbie cooOmecT- 
Ba, AOMHHHpyiomHe BHAti h JiaHAiuacJiTbi JleccoBoro njiaTO npoAeMOHCTpHpoBaHbi Ha 
npexpacHbix (JjoTorpatJmax. 

2-a raaBa khhth Ha3biBaeTca «npo6aeMbi BOCCTaHOBAeHHa». B Heft aBTopbi yKa3bi- 
BaiOT Ha OCHOBHbie TpyAHOCTH BOCCTaHOBAeHHH paCTHTeAbHOCTH, KOTOpbie CBB jaHbl c 
HeyAanHbiM noA6opoM bhaob; HH3Koft BbDKHBaeMOCTbio BbicaaceHHbix pacTeHHft (Ha- 
npHMep, coxpaHaeTca TOJibKO 25 % HCKyccTBeHHbix accob); HH3Koft cpeAOo6pa3yfomeft 
pOAbK) MOHOBHAOHbIX nOCAAOK C HeC(J>OpMHpOBaHHOfi CTpyKTypoft; HeAOCTaTOHHbIM 
BHHMaHIICM K BOCCTaHOBJieHHK) TpaBaHHCTOrO nOKpOBa, KOTOpblfi 3aHHM3Jl paHbUie 
30—40 % nnomaAH. 
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3-a rjiaBa nocBameHa TeopHH h TexHonornn BoccraHOBneHHa pacTHTeabHoeTH. 
B HeM rOBOpHTCH O 3 OCHOBHblX nOaOHCeHHaX, Ha KOTOpbIX OCHOBaHO BOCCTaHOBHeHHe 
pacTHTejibHoro noxpoBa Ha JleccoBOM nnaTo. 

1. PeKOHCTpyKHHH pacTHTejibHOCTH AOAHCHa OCHOBbIBaTbCH Ha npnpOflHblX 3aKOHO- 
MepHOCTHX ee pacnpeaeaeHHa. Kaacaan 30Ha xapaKTepH3yeTca pa3JiHHHbiM cocTaBOM, 
CTpyKTypoii h 6noMaccoH (JiopMHpyiomeH ee pacTHTeabHoeTH. 3to hco6xoahmo ynuTbi- 
BaTb npn BoccTaHOBJieHHH pacTHTejibHoro noKpOBa. HanpuMep, Pinus tabulaeformis 
xoporno pacTex b aecHon aoHe cobmcctho c apyrnMH apeBecHbiMH nopoaaMH, Toraa Rax 
b 30He HacToamHx cTenefi ee nocaaKH GoabmnMH MaccHBaMH HeB03M0acHbi H3-3a He- 
aocTaTKa yBJiaacHeHHa. Jlflu CTenHoft 30Hbi onTHMaabHbi nocaAKH TpaB h KyciapHHKOB. 

2. Hcnojib30BaHHe aoMHHaHTHbix bhaob. PacTeHna-aOMHHaHTbi aymiie flpyrnx aaan- 
THpyiOTCH K yCJlOBHHM CBOeH 30HbI. 

3. MoaejiHpoBaHHe ecTecTBeHHoft cxpyKTypbi pacTHTejibHbix cooGmecTB, co3aamie 
MHoroapyCHbix h mhotobhaobmx coo6mecTB. OflHOBpeMeHHbie nocaaKH aepeBbeB, xyc- 
TapHHKOB H Tpaa aaiOT 3Ha4HTeAbHO GoAblHHH 3X0A0TH4eCKHH 3(J)(J)eKT. B TBKHX nocaa- 
xax yace b TeneHHe nepnbix 2—4 neT nponcxoanT 3aaepHeHHe noBepxHOCTH noHBbi, hto 
npHOCTaHaBJiHBaeT 3po3Hio h yMeHbmaeT ncnapeHne BJiara. Hepe3 3— 5 JieT nponcxo- 
aht cJ)opMHpoBaHHe KycTapHHKOBoro apyca, a 3aTeM ycToiiHHBoro necHoro coo6mecTBa. 
B pernoHax c accJihuhtom BnarH; xaxoBbiM ABnaeTca JleccoBoe njiaTO, oneHb BancHO h 
ccoaaHHe MHoroapycHOH noa3eMHOH CTpyKTypbi cooGmecTB, xorna pacTeHna pa3Hbix 
5KH3HeHHbIX (J)OpM HMeiOT pa3AH4HyK) flJIHHy ROpHCBOH CHCTeMbl. 

B 4-h rnaBe npnBoaaTCH cnncxn bhaob aepeBbeB, KycTapHHKOB h TpaB, ncnonb3ye- 
MblX AAA BOCCTaHOBJieiHlH pacTHTejibHOCTH B pa3HbIX 30HaX. B JieCHOH 301ie ana nocaaoK 
Ha 6oJibuiHX naomaaax b ochobhom ncnonbayiOTCa 3 BHaa: Pinus tabulaeformis, Robi- 
niapseudoacacia (Genaa axanHA) h Platycladus orientalis (6iiOTa). Baonb flopor, BOKpyr 
AOMob BbicaacHBaiOTca MHorne BHAbi Tononeft, hb, b»30b h apyrnx nopoa- CocHy Bbica- 
acHBaioT b HHTepBane bucot ot 800 ao 2200 m Haa yp. m., npaxTnnecKH Ha cxnoHax Bcex 
3Kcno3HiiHH. HacTO ee caixaiOT no xpaio coxpaHHBiiiHxcn mnpoKOJiHCTBeHHbix necoB, 
rae HanHHaiOT (JiopMHpoBaTbca CMemaHHbie apeBOCTOH c ayGoM, 6epe30H, ochhoh. Bho- 
Ta HBaaeTca naeanbHOH nopoaoii ana BoccTaHOBnemia aecoB Ha io>xHbix cKaoHax (sto ee 
ecTecTBeHHoe MecTooGnTaHne), oanaxo caixaioT ee Maao H3-3a MeaaeHHoro pocTa. Ee- 
naa axaijHa HaHGoaee uinpoKO ncnonb3yeTca ana nocaaoK b necHoft 30He. Ee poaHHa — 
ropHbie paiioHbi 3anaaa CLHA, rae OHa b xanecTBe coaoMHHaHTa pacTeT b cyxnx ayGo- 
bwx aecax. Ha JleccoBOM nnaTO OHa oneHb xoporno aaanTnpoBaaacb h Gbicxpo pacTeT, 
o6pa3ya coMXHyTbifi apyc y>xe 4epe3 4—5 neT. 

B aecocTenHoii 30He apeBecHbie bmah BbicaixHBaioT ToabKO Ha cioioHax eeBepHOH 
3Kcno3HHHH h nHiub Ha HeGoabuiHX ynacTKax (H3-3a aecJmuHTa Bnarn). KpoMe Genoa 
axaiTHH h cocHbi 3aecb uinpoxo Hcnonb3yiOT Tonona (Populus simonii, P. hopeiensis). 
HanGonbiuee 3HaneHHe ana BOCCTaHOBneHna pacTHTeabHoeTH b 3toh 30He hmciot xyc- 
TapHHKH. Ochobhhmh BHaaMH aBaaiOTca Caragana microphylla h Hippophae rhamnoi- 
des. KaparaHa — ycT0H4HBbift bha k 3acyxe h Bbinacy, xoporno pacTeT aa>xe Ha cxnoHax 
kdxhoh 3Kcno3HUHH. OGnenHxa Gonee TpeGoBaTeabHa k Bnare, ho Gbicxpo pacTeT h xo- 
pomo 3aKpennaeT CKaoHbi. Ee caacaioT Ha ceBepHbix cicnoHax h b norax. 

B 30He HacToamnx CTeneii aonroe BpeMa ynop b BoccTaHOBaeHHH pacraTeabHO- 
cth aeaaaca Ha aepeBba ( Populus simonii, Pyrus betulaefolia, Ulmus pumila ). OaHaxo 
3a 20 neT aepeBba He aocTHraan bmcotm 6onee 5 m. B nocneaHee BpeMa b 3toh 30He 
ycneuiHO npoBoanTca BoccTaHOBneHne TpaBHHHCTOH pacTHTeabHoeTH. Ha HanaabHOH 
CTaaHn aerpaanpoBaHHbie cicaoHbi neccoBbix xoamob 3acenBaiOTca ceMeHaMii GoGo- 
Bbix TpaB: Astragalus adsurgens, Medicago sativa, Melilotus albus, Onobrychis aciphyl- 
la) h ap. 
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B nycTbiHHbix CTenax BoccTaHOBJieHHe TpaBaHHCTOH pacTHTejibHOCTH oneHb 3aTpya- 
HeHO. 3aecb BbicaacHBaioT HanGonee 3acyxoycTOHHHBbie bhum hb, Tonoaefi, rpe6eHinH- 

KOB. E^HHCTBeHHblH nyTb COXpaHeHHfl paCTHTejIbHOCTH B 3T0H 30He - yMeHbUieHHe 

riacTGHiuHOH Harpy3KH h ecTecTBeHHoe BoccTaHOBaeHHe pacTHTejibHOCTH. 

B 5-h raaBe npuBoaaTca HHTepecHbie 3KcnepHMeHTajibHbie aaHHbie o bo^hom pea<H- 
Me HCKyccTBeHHbix pacTHTejibHbix coo6mecTB. Tax, pacxoa Boaw y 14— 16-aeraHx ape- 
BocToeB 6ejioH axamin b JieeHOH 30He cocTaBaaeT 685—806 mm b roa, Toraa xax roao- 
Boe KonHHecTBO ocaflKOB 3flecb — 600 mm. Pacxoa boam y c<})opMupoBaBmeroca coo6- 
mecTBa Astragalus adsurgens b ctciihoh 30He Taxace npeBbiiuaji roaoBoe xounnecTBO 
ocaaxoB, ho npn 3 tom ero npoayxraBHOCTb 6buia b 7.6 pa3a Bbiiue, aeM y ecTecTBeHHo- 
ro eTenHoro coo6mecTBa. TaxHM o6pa30M, b nepnoa MaxcHMajibHoro pocTa HcxyccT- 
BeHHbix eoo6mecTB ohh noTpe6aaK>T 3HaHHTeabHoe xobhhcctbo boam H3 6ojiee ray6o- 
xhx noHBeHHbix ropH30HTOB, tcm caMbiM yMeHbiuaa 3anacbi noHBeHHofi Baarn. OaHaxo 
b aajibHeHiueM npoHcxofl«T BHeapeHHe b 3th coo6mecTBa a6opHreHHbix bhaob pacTe¬ 
HHH h iiocTeneHnaa flHHaMHxa coo6mecTB b CTopoHy (JiopMHpoBaHHa xjiHMaxcoBbix. 
n P H 3tom 3anacbi Boabi b HOHBe nocTeneHHO yBeaHHHBaioTca 3a caeT yMeHbiueHHa hc- 
napeHHfl c noBepxHocTH 3aaepHOBaHHOH noHBbi. B 3toh ace raaBe npHBOflflTca aaHHbie 
O pa3J!HHHflX B COflepacaHHH FlOHBeHHOH BJiarH Ha CXJIOHaX pa3HOH 3XCn03HUHH H B pa3- 
Hbix HaCTflX CXJIOHOB OflHOfi 3XCn03HIIHH. 

B nocjieflHeH raaBe roBopHTca o 3 noaxoaax x BoccTaHOBJieHHio pacTHTeabHocTw, 
xoTopbie Heo6xoaHMO Hcnojib30BaTb b pa3Hbix CHTyaunax. 

1 . B pafioHax c yMepeHHbiMH HapymeHHBMH bo3mo)kho ecTecTBeHHoe BoccTaHOBae- 
HHe pacTHTeabHOCTH npn orpaiiHneHHH xosahctbchhoh aeflTeabHocTH. B aecHOH 30iie 
HeoGxo/iHMO ripeaoTBpamaTb py6xn h Bbinac cxoTa, ripeBbimaiomHH aoriycraMbie Ha- 
rpy3XH. B aecocTenHofi h crenHOH 30Hax nepeBoa aerpaanpoBaHHbix ynacrxoB b pa3- 
paa oxpaHaeMbix Bcero Ha 4 roaa aaeT yBeaHneHHe noxpbiTHa TpaBaHHCTbix pacTeHHH 
Ha 3 thx ynacTxax ot 30 ao 85 %, a xoannecTBa BHaoB b cooOmecTBax — c 8— 13 ao 
15—20. 

2. Ha ynacTxax 6 mbuihx ceabcxoxo3aHCTBeHHbix 3eMeab c aerpaanpoBaHHbiMH noa- 
BaMH h noaHOCTbio yHHHToaceHHOH ecTecTBeHHoii pacTHTeabHocTbio Han6oaee 3t}xJ)ex- 
thbho npoBoaHTb nocaaXH. npH 3 tom Hcnoab3yK)Tca caeayrouiHe TexHoaornn: 

a) noaroTOBxa MecTa. 3KeaaTeabHo roTOBHTb mccto noa nocaaxy ao Haaaaa ce30Ha 
aoacaefi. Ha noaornx h aaHHHbix cxaoHax BbixanbiBaioTca He6oabuiHe «6aM6yxoo6pa3- 
Hbie» (c neperopoaxaMH) TpaHiaew, a Ha (JjparMeHTapHbix cxaoHax — Beepoo6pa3Hbie 
aMbi. EcTecTBeHHyio TpaBaHHCTyio pacTHTeabHOCTb caeayeT ocTaBaaTb Meacay paaaMH 
BbicaaceHHbix aepeBbeB aaa (JjopMHpoBaHHa CTpyxTypbi coo6mecTBa; 

6) xoHTpoab xanecTBa caaceHueB; 

b) 3auiHTa ot rpbi3yHOB. Elnxne rpbnyHbi, oco6chho H3 poaa Myospalax, HaHOcaT 
6oabuiofi ymep6 pacraTeabHOCTH JleccoBoro naaTO. Heo6xoanMbi axoaornaecxHe, xh- 
MHaecxHe h <})H3HHecxHe Mepbi 3auiHTbi Moaoabix caaceHueB ot rpbnyHOB. 

3. J[n a BoccTaHOBaeHHa pacTHTeabHOcra Ha 6oabUiHx naomaaax Hcnoab3yeTca 
aapoceB ceMaH c caMoaeTa. npn 3tom noa6npaiOTca cmcch ceMaH aaa xaacaofi 30Hbi 
H3 aOMHHHpyiOmHX, COaOMHHHpyKHHHX H XOpOLUO HHTpOayUHpyeMbIX BHaOB pacTeHHH. 
B aecHOH 30He BbiceHBaiOT ceMeHa Pinus tabulaeformis h Platycladus orientalis. B aeco- 
CTenHofi h CTenHofi 30Hax — npeHMymecTBeHHO ceMeHa xycTapHHXOB h rpaB — Ca- 
ragana microphylla, Hippophae rhamnoides , Sophora viciifolia, Astragalus adsurgens, 
Lespedeza davurica\ Ha necnaHbix noHBax — ceMeHa Artemisia sphaerocephala, Cara- 
gana korshinskii, Hedysarum fruticosum, H. scoparium. 3tot cnoco6 BoccTaHOBaeHHa 
pacTHTeabHOCTH Hcnoab3yeTca b pafioHax c naoTHOCTbK) HaceaeHwa MeHee 60 aeaoBex 
Ha 1 xm 2 h aaeT xopouiHe pe3yabTaTbi. 
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TexHO/iormi nocaaoK h noceBa pacTeHHH HarJia^HO npofleMOHCTpnpoBaHa Ha npe- 
KpacHbix i^oTorpacjjHflx, Tax »ce xax h pe3yjibTaTbi MeponpmiTHH no BOCCTaHOBJieHHK) 
paCTHTeJlbHOCTH. 

B KOHUe KHHrH npHBO^HTCfl CnHCOK JiaTHHCKHX Ha3BaHHH paCTeHHH, HCnOJlb3yeMbIX 
b TeKCTe, h 6H6jiHorpa<})Hfl, ho nocjieflHflfl, k coiKajieHHio, miibKO Ha kht3Hckom jnbiKe. 
,Ho6aBHM, hto b JiaTHHCKHX Ha3BaHHJix pacTeHHH mhoto onenaTOK h oihh6ok. 

B uejiOM peueH3HpyeMafl MOHorpatJiHB npejiCTaBJiaeT 6ojibiuoH HHTepec. OnbiT kh- 
TaficKHx yneHbix noKa3aji, hto 6jiaroaapa HaynHO o6ocHOBaHHOH CHCTeMe MeponpHSTHii 
nponcxoflHT ycneuiHoe BoccTaHOBJieHHe cTenHOH, KycTapHHKOBOH h JiecHoii pacTHTejib- 
hocth Ha TeppHTopHH, me oHa 6buia npaKTHnecKH yHHHTOJKeHa. 3 tot onbiT mojkct 6biTb 
Hcnojib30BaH h b apyrax pernoHax. 
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OT PEmAKIJHH 


B coaepjKaHHe 8-ro Bbinycica «BoTaHHHecKoro HcypHana» 3 a 2005 rofl oiiihOohho 
B iouoHeHa CTaTba A. T. JlannpoBa «K Bonpocy o nmpo6oTaHHHecKOH TepMHHOjiorHH», 
ny6jiHKauna KOTopofi 6yaeT ocymecTBJieHa no3^Hee. 

B 3T0M 7KQ COflepjKaHHH HeBepHO npHBe^eHO Ha3BBHHe CTBTbH M. H. JTomohocoboh. 
IIpaBHJibHoe Ha3BaHHe CTaTbH: «HoBbie BHflbi ceMeficTBa Chenopodiaceae». 

Pe^aKUMH npHHocHT aBTopaM h HHTaTenjiM jKypHana cboh rjiy6oKHe h3bhhchhji 
3 a jionymeHHbie oiiihOkh. 


PeaaKuna 
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